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One Walsh-Weidner Forged Steel 


Sectional Header 


Boiler to serve a 


kw. 


Generator 


The Walsh-Weidner sectional header boiler 
to be installed at the Duluth Steam Elec- 
tric Station of the Minnesota Power & 
Light Company is believed to be the 
largest sectional header boiler ever built. 


This Walsh-Weidner forged steel sectional 
header boiler contains 36,300 sq. ft. of 
heating surface; is of single pass design, 
38 sections wide and 43 tubes high, in- 


WHIT | cluding 3 rows of circulators. The steam 
We pressure is 485 Ib. per sq. in. with a total 
steam temperature of 760 deg. fahr. 


LAVA The furnace is of the C-E Water-cooled 
WZ wall construction and pulverized fuel is 
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iy Sectional ele- 

vation of the 
Combustion 
Engineering 
steam gener- 
ating unit 
now under 
construction 
at the Duluth 
Steam Elec- 
tric Station of 
the Minne- 
sota Power & 
Light Com- 
pany. 


introduced through six Lopulco horizontal 
burners. 


This installation is an excellent example 
of the rapidly growing trend of—one 


boiler per generator. 


Visit Combustion Engineering Corporation’s Exhibit at the New York Power Show Booths No. 23, 24, and 25 


COMBUSTION ENGINEERING CORPORATION 


200 Madison Avenue New York, N. Y. 
BOILERS - AIR PREHEATERS - STOKERS - PULVERIZED FUEL EQUIPMENT - WATER-COOLED FURNAC! 
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Beneficent Work for the Engineer 


MECHANICAL Engineers have 
supplied all the peoples of the 


earth with marvelous inventions, 
but we must admit that many of 
those inventions are imperfect. 
We poison rivers with effluents, 
charge the atmosphere with noxi- 
ous fumes, jar the nerves with vibrations, deafen 
our ears with noises, and offend our eyes with ugly 
factories and a countryside destroyed by our ac- 
tivities. JI can imagine no more beneficent work 
for the engineer and the scientist than the re- 
moval of all those things which still mar the great 
and wonderful work they have done. May all 
of you who are coming on to the field that we 
are leaving carry our work a step further to- 
ward a larger and greater efficiency than we 
have ever known, and remove the defects of ap- 
plied science without diminishing the great bene- 
fits which it has conferred upon mankind. 


LOUGHNAN ST. L. PENDRED. 


From Presidential Address before the Institution o 
Mechanical Engineers, London, October 17, 1930 
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Power From the Tropical Seas 


Process Utilizing Difference Between Temperatures of Water at the Surface and at the Lower 
Depths—Expedients Employed in Locating and Submerging a Line of 6-Ft. Pipe 
a Mile and a Quarter in Length—Results With Experimental Plant— 
The Inventor’s Predictions for the Future 


By GEORGES CLAUDE,? PARIS, FRANCE 


ciety of Mechanical Engineers con- 

ferred on me, as a representative of 
the engineering profession of France, its 
Fiftieth Anniversary Medal. Having only 
a few weeks since succeeded in solving a 
problem which has held and continues to 
hold the interest of the engineering world, 
I pray you to find in this account of my 
work the manifestation of my deep grati- 
tude for the honor done me and for the 
particular welcome which your great 
country has always extended to my inventions. 

First of all, let me explain exactly what we have been trying 
to do. We have not been endeavoring to extract power from 
the waves, from the tide, from streams. What we had in mind, 
my friend Boucherot and myself, was to utilize the remarkable 
fact that, in tropical seas, through the paradoxical collaboration 
of the sun and the poles, an important and almost invariable 
difference of temperature is maintained between the surface 
sea water, which is continually heated by the sun to 75 to 85 deg. 
fahr., and the deep-sea water, which, because of the very sluggish 
flow from the poles to the equator, does not rise much above 
the freezing point, that is, 40 to 43 deg. fahr., at a depth of 3000 
ft. 

Regardless of the process employed, the principle of Carnot 
affirms that it is possible to utilize such differences of temperature 
to generate power. Several scientists and engineers observed 
this fact long before us, the first of them being my dear master 


Sc months ago The American So- 


1 Lecture delivered at a meeting of the Metropolitan Section of the 
A.S.M.E., New York, October 22, 1930. 

2 Member, Académie des Sciences de Paris, Société des Ingénieurs 
Civils de France, etc. A.S.M.E. Fiftieth Anniversary Medalist from 
France. M. Claude, scientist and inventor, was born in 1870. He 
has devoted many years to research and invention leading to the de- 
velopment of new materials and new ways of producing materials for 
industrial application, especially the liquefaction of air and of oxygen 
and hydrogen, the production of nitrogen and ammonia, and the in- 
dustrial use of the new rare gases, argon, neon, and helium. One of 
his earliest achievements was the invention of the process in which 
acetylene is dissolved and stored under pressure in acetone, and which 
has made acetylene available for many uses in other countries as well 
as in France. His various investigations and achievements have 
shown his great originality along unusual lines. At the present time 
he is engaged in investigations relating to the industrial extraction of 
thermal energy from the sea, which he deals with at length in the lec- 
ture here published. 


and friend D’Arsonval as far back as 1882, followed by the Ameri- 
can engineer Campbell, and the Italian engineers Dornig and 
Boggia. It is fortunate that I was not aware of this at the time 
I became interested, for, as you know, a beaten track has little 
allure for a good inventor, and quite probably we should have 
abandoned the trail before discovering what interesting things 
it finally led to. 

While theory indicates that by utilizing our difference of tem- 
peratures it is possible to get power, it leaves us the choice of 
means. The inventors referred to proposed a means, namely 
the use of liquefied gases, vaporized under pressure by the tepid 
surface water, and then condensed by the cold water after their 
expansion in a motor. Manifestly such a solution is burdened 
by a number of inconveniences, one of them being the high cost 
of such evanescent substances, and another the necessity of 
transmitting enormous quantities of heat through the inevi- 
tably dirty walls of immense boilers with such a small difference 
of temperature. 

It was therefore a decisive step that we took in demonstrating 
that, contrary to what might be expected, the sea water itself 
contains all that is needed for the direct utilization of such small 
differences of temperature, being able not only to furnish the 
heat needed, thanks to the surface water, and the cold, thanks to 
the deep water, but at the same time the motive fluid itself in 
the form of steam—all this without the inconvenience of trans- 
mitting heat through the walls of a boiler. 


PRINCIPLE ON WuHicH Process Is BasEep 


For that purpose we had but to take advantage of the fact 
that a liquid—for instance, water—boils at a temperature all the 
lower the less the pressure upon it. This fact, being the very 
basis of our system, must be clear in your minds. Under the 
pressure of the atmosphere—over a ton on every square foot 
of the water in a boiler—the bubbles of vapor which constitute 
the phenomenon of ebullition cannot form and expand unless they 
receive the elastic force necessary to exceed this pressure, which 
necessitates heating the water to 212 deg. fahr. or its boiling 
point at atmospheric pressure. But if the pressure is lowered, 
for example, by pumping the air out of the boiler, it is obvious 
that the bubbles no longer require as much elastic force for their 
formation, and ebullition will take place at a temperature all 
the lower the better the vacuum. With a sufficient vacuum it 
is possible to boil ice itself, or at least a mixture of ice and water, 
and if one happened to fall into such boiling water, instead of 
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being scalded to déath he might only catch a severe cold. And 
it is a much simpler matter to boil in a vacuum the compara- 
tively very warm water from the surface of a tropical sea. 

To illustrate, the sketch in Fig. 1 shows a tube 7’ rising 10 
meters from the surface of the tepid water in tank A to a closed 
vessel M, from the bottom of which a second tube 7 descends to 
another tank B, also filled with water. 

The air is now exhausted from the vessel M through the tube 
F, thereby producing a vacuum in it. Forced up by the at- 
mospheric pressure, the tepid water of A ascends 10 meters in 


Cold Water 


Fig. 1 
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the pipe 7’, since the atmospheric pressure equals that of a column 
of water 10 meters high, and enters the vessel M, where, because 
of the vacuum, it boils—not in a quiet, moderate way, as per- 
haps might be supposed, but with violence, with a kind of ex- 
plosion, every drop bringing its own provision of heat—the steam 
so abundantly generated being immediately condensed by the 
crushed ice filling the receptacle K. 

But in boiling, this water cools, owing to the subtraction 
of the heat of vaporization, and descends to tank B through 
the tube 7,. Thanks to the difference of level between A and B, 
it is continuously replaced by new quantities of tepid water, 
and due to this circulation the boiling continues as long as there 
is ice in K to condense the steam. 

In practice we boil the surface sea water in the same way, 
but the steam produced by boiling, instead of being condensed 
by crushed ice, passes through a pipe C into another barometric 
vessel N in which circulates, in a similar way, cold water from 
the bottom tank EZ. 
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In short, we have, first, a barometric chamber where the 
tepid water boils violently and continuously, and then a second 
barometric chamber into which the steam from the first flows 
to condense under the action of cold water, this steam rushing 
through the pipe connecting the two vessels at a speed of 500 
meters per second. If now in the path of this hyper-hurricane 
flow of steam we place a turbine, this turbine will run and gener- 
ate motive power. That’s all, but it is much, indeed, for it is 
easy to prove that it is equivalent to transforming the warm 
water of the tropical seas, in unlimited quantities, into a cataract 
300 ft. high. 

However, we had hardly uttered our proposition before pro- 
testations and objections fell on our heads like hail. First 
of all, so extremely low is the pressure of such steam that every 
one doubted whether it could be utilized; and it is strange, 
indeed, that no one had conceived of its possibilities prior to 
the very deviser of processes employing the highest pressures ever 
used in industry, who has in consequence to his credit the hyper 
pressures of the synthesis of ammonia and the micro pressures of 
the ocean’s future vapor plants. 

Further, dissolved gases constituted an objection that many 
critics delighted to present to usasinsuperable. Unfortunately 
for these critics, they were most grievously mistaken in regard 
to the effect such gases would have in sea-water plants as com- 
pared with ordinary steam plants. Others declared that it 
would be impossible to prevent the deep-sea water from warm- 
ing up too much during its ascent, when it is evident that even 
without any insulation at all the heating will be but insignificant 
in the huge tubes that will be used in the future. 

But surely the most uncommon objectors were those who 
laughed, and are still laughing, at the project on account of the 
tremendous amount of power which they believe will be required 
to bring cold water up from the bottom of the sea. Now the 
theory of communicating vessels shows clearly that pumping 
cold water from the pit A (Fig. 2) requires only the very small 
amount of energy necessary to overcome the loss of head, very 
low in a large pipe, and the excess of density of the column of 
cold water, both totaling but 3 meters of head. 

Finally, and more reasonably, there were those who thought 
it would be exceedingly difficult to submerge the immense pipes 
needed in the sea. 

Unhesitating, with my usual optimism, to declare all of these 
objections either unwarranted or easily surmountable, I soon 
provoked the exclamations of all those who prefer to talk rather 
than act, of all those who make it their profession to criticize 
everything that is new and to dishearten all those who need 
audacity and self-confidence. 

In short, I underwent once more an experience common 
throughout my whole career, namely, that it is much more diffi- 
cult to fight against man than against matter. So numerous, so 
efficient today are the resources put at our disposal by nature 
and by science, that, in my opinion, material difficulties may al- 
ways be mastered with some imagination, perseverance, and 
common sense. But man—that is another matter! However, 
objectors do not always succeed, and the more men declare I 
am wrong, the more I am eager to prove that I am right. I 
have done so, and must inform certain of these bad prophets that 
their criticisms have only served to spur me on in my work. 


Earty EXPERIMENTAL WORK 


I started my work by performing before my fellow-members 
of the Academy of Sciences in Paris a little experiment which 
was entirely successful. I then undertook at my own expense 
and with the cooperation of certain Belgian friends, the tests 
at Ougrée, Belgium, after which, I dare say, some of my opponents 
had to hold their tongues. 
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On the day when a turbine with a wheel 1 meter in diameter 
ran at 5000 r.p.m. and generated 60 kw. under a difference of 
temperature of 20 deg. cent., proof of the thermodynamic part of 
the problem was furnished. 

It remained to be determined, however, whether the idea of 
procuring cold water from the bottom of the sea was chimerigal 
or not. 

In a matter of this kind there is no precedent; all is unknown; 
theory no longer guides us, and we have to face that terrible 
adversary, the sea. That is precisely why it was impossible to 
ask people for considerable funds to engage in such a venture 
without giving them previously some confidence in the project. 

Besides, it was necessary to ascertain on a sufficient scale 
some important eventualities. For instance, I had to be sure 
that, owing to its greater viscosity, sea water would not ruin 
our hopes by producing when boiled an abundance of foam that 
would blow the turbine to pieces, etc. 

Inspired with confidence by the success of the Ougrée experi- 
ments, my friends who have followed me from the beginning of 
my career did not hesitate to give me the money and the carte 
blanche that I needed for so hazardous an enterprise. 

This was all the more praiseworthy, because the test which 
I had conceived was to be carried out on a scale and at a cost 
that would seem entirely disproportionate to the results I ex- 
pected to obtain. 

For instance, large turbines able to operate under such an 
unusually low pressure have not been built as yet; and I had 
to content myself with the small one used at Ougrée, capable 
of generating only 60 kw. However, a very large and expensive 
pipe would be needed to feed that turbine; in fact, it would be 
perfectly useless to bring up water from the sea bottom if it 
were to arrive warm at the surface. Well, if the pipe had only 
the size required to feed the turbine, that is, not larger than 2 ft. 
in diameter, it would not be possible to insulate it sufficiently to 
prevent the complete warming up of the water during its as- 
cent. 

For this reason it would be necessary to use a pipe 2 meters in 
diameter, with pumps capable of handling its total flow—ten 
times that required by the turbine—so that nine-tenths of the 
water so pumped would have to be thrown back into the sea; 
and it was only at such a price that I could limit the drop in 
temperature to two or three degrees. 

For this and other similar reasons my plant was condemned 
from before its construction to waste much more energy than 
it would ever produce, and to provoke accordingly the jests 
of those who will never understand that there are times where 
it may be wise to spend 80 kw. to obtain 25. 

Such were the circumstances in which my friends agreed to 
follow me, without any hope of immediate industrial result, 
in my quest to obtain indispensable data for the calculation of 
future industrial plants, and it was for this alone that my col- 
laborators and I had to work very hard during three years. 


CoNSIDERATIONS LEADING TO LOCATION OF PLANT IN CUBA 


First of all I had to transport my Ougrée plant to a location 
on a tropical shore where it would be possible to connect it to 
the deep water, in order to run it under the actual conditions of 
practice. 

Various considerations, especially the proximity of deep water, 
led me to choose the island of Cuba. At the close of 1927, 
investigations made to determine a convenient location for the 
plant, and conducted on my yacht Jamaica, brought a first dis- 
appointment. By this I mean proof of the existence of a high 
submarine cliff almost entirely around the island, which at 
200 or 300 meters from the shore and at a depth of from 20 to 30 
meters suddenly sinks almost vertically 100 to 200 meters. 
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The pipe, instead of lying all along its length, according to my 
hopes, on the bottom of the sea, generally quite smooth enough, 
would have to drop down from the cliff into the abyss, floating 
in the water like an immense arch and at the cost of many dif- 
ficulties. 

Anxious to avoid subjecting the tube to the pressure of the 
submarine current—much dreaded on those shores swept by 
the Gulf Stream—I was led to locate the plant in Matanzas 
Bay, 10 kilometers from the city of that name. However, 
the protection afforded here proved to be little or nothing, and 
the depth available was regrettably small, less than 700 meters 
at the site chosen. 

The plant, the pit for cold water, and the protection trench 
for the tubes were built at the rather unsatisfactory site chosen 
in the course of 1929. During this time, in Matanzas itself, 
we started to make the cold-water pipe out of 2-meter iron cylin- 
ders 2 mm. thick, deeply corrugated, sent from France, and 
welded together in lengths of 22 meters with flanged ends and 
rubber joints. A hard task, indeed, was this fabrication of a pipe 2 
meters in diameter, 2 kilometers long, and weighing more than 
400 tons. This work of welding, painting, and insulating was 
done in the custom house at Matanzas, and the 22-meter lengths, 
as soon as finished, were stored at the wharf of the Munson Line, 
2 kilometers away, awaiting the moment when they would be 
connected together in the sea. 

This last operation was to be executed quickly, at the ulti- 
mate moment, in the waters of this remote part of the bay, which 
I had been told was perfectly calm during the fine season. One 
day, however, these supposedly quiet waters got angry and sent 
to the bottom some hundred meters of tubing. I had now to 
devise some means of obviating this, and accordingly constructed 
a gigantic pontoon of double steel floats to break the motion of 
the waves. Behind this barrier it would be possible, I hoped, 
to join the lengths quietly. Alas! notwithstanding it was a nota- 
ble improvement on what had preceded it, another fit of the 
angry waters convinced me that there was nothing to hope from 
that method—and the bad season, the season of cyclones, was 
rapidly coming. What could I do? 

Well, some kilometers away on the other side of the bay, a 
large river falls into the sea, the Rio Canimar. I conceived 
mounting the tube on the waters of this river at once, before 
the arrival of the bad season, and far enough up the stream 
to avoid any agitation from the sea. The river is very sinuous, 
but I did not mind that, for I was sure that the flexibility of the 
corrugated pipe would allow it to conform easily to the wind- 
ings of the river. 

But I had first to dredge out the bar that obstructed the 
mouth of the river—250 meters wide; then to transport the 
separate lengths of pipe through the bay—a delicate operation 
under the perpetual threat of bad weather; then to unload these 
immense pieces in the waters of the river by means at first 
rather primitive but later improved; and finally to connect 
successively by divers the submerged elements, thus forming 
a train of immense length floating on the surface of the river. 

Thanks to the devotion of my people, this hard task was 
accomplished in less than two months, but with the greatest 


difficulty. True, we no longer had to fear the stir of the waves, 


but instead we were at the mercy of the tidal currents flowing 
up and down the river, and of others more violent yet, caused by 
the torrential storms that every afternoon drenched the work- 
men to the skin. Not infrequently, arriving at the river at 
daybreak, we were enraged to find that some hundred meters of 
tuhe had grounded on the shore during the night, necessitating 
days of work to float it again. Finally we were forced to moor 
the tube fast to enormous blocks of concrete, sunk to the bottom 
of the river at stated intervals along its length. 


>. 
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View SHowine TusBE ON TRACK AND REApy FOR LAUNCHING 


LAUNCHING AND SUBMERGING THE MiLE-Lona TUBE 


At last the pipe was finished. On the 28th of August, 1929, it 
was easily pulled by means of a winch to the mouth of the Canimar, 
in order to get it away from the windings of the river, and it 
remained only to tow it across the bay in the direction of the 
plant, 7 kilometers away. But once more now the sea was the 
enemy, capable of dislocating the head of the tube at the first 
manifestation of rough weather. 

Well, precisely two days later the wind blew, and because of a 
warning sent out of four days of worse weather, I had to give 
in haste the solemn signal tc start work. Most of the 50 cables 
that held the pipe in the river were already cast off when I was 
informed that, whether through indolence, ill-will, incompre- 
hension, or what—but at any rate a disaster, of the ten tugs that 
were to come to guide the tube into the middle of the river, 
four had missed the appointment. In face of such misfortune I 
gave the order to moor the tube again, when I was advised 
that the remaining ropes were breaking one after the other under 
the strain of the current, causing certain parts of the tube to be 
thrown to the shore. Willing or not, we had to start. 

The operation, however, began perfectly and the tube had 
gone quite a distance into the sea, when, unable to correct the 
false initial direction, its middle part grounded on the undredged 
portion of the bar. The rear of the tube, continuing its motion, 
folded into an “accordion,” and suffered severely. However, 
our efforts during this awful night succeeded in freeing the tube, 
and some hours later, at daybreak, it floated intact on the agi- 
tated waters of the bay. But the injury received in the river 
did its work, and 2 kilometers farther out the tube disappeared 
in 500 meters depth of water. 

Disaster? Yes, indeed! But that was past, and what only 
mattered was the future. Nothing in the disaster affected 


the reality of our expectations. True, some means of realization 
had failed, but in return, I had gained in the struggle a precious 
experience. Nothing would prevent me, at the next good season, 
from starting anew but the question of money, for I feared that 
such a blow would cool some of my friends—though I am proud 
to say now that such did not prove to be the case. I solved 
this difficulty at once by deciding I should go forward, at my 
own expense, in case of another failure. 

The principal thing I had learned in my hard adventure was 
to avoid any prolonged contact of the tube with the agitated 
waters; to abandon any idea of mounting it at the sea or river 
surface; to float the tube on their surface only to bring it into 
its proper position very rapidly, starting at the last moment. 

For this purpose, Sefior Vasquez, the distinguished engineer 
put at my disposal by the Cuban Government, suggested 
that we mount the entire tube on small trucks on a track, laid 
near the plant, from which it could be pulled to the sea by winches 
and tugs, and then submerged at the first certainty of a few hours 
of good weather. 

Under the invaluable direction of my collaborator Daime, 
the fabrication of the tube started at the beginning of last March 
in large shops near the plant. This time, the tube—wrongly 
reduced to 1.6 meters in diameter—was made entirely on the 
spot, of Armco sheets 3 mm. thick, rolled, welded, corrugated, 
and insulated, while the track and the means of launching were 
constructed under the direction of Sefior Vasquez. 

On the 8th of June a first section of 150 meters of the tube was 
pulled to sea and submerged with complete success in the pro- 
tection trench, 50 meters long, the end of the tube lying on the 
bottom of the cold-water pit. This first success brilliantly 
proved the superiority of this new method of launching. Some 
days later the pit was shut in by a thick wall of cement and the 
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trench filled up with concrete, thus protecting the tube from 
the wave action in these shallow waters near the shore. 

On the 25th of June the main tube (A, Fig. 3), 1750 meters long, 
previously brought on the track to the immediate vicinity of 
the sea, was in its turn easily pulled to sea; then by tug traction 
on the two cables C, C’, of calculated length and obliquely fast- 
ened to the shore on both sides of the tube, it was brought to posi- 
tion in exact prolongation of the first section B. Success seemed 
assured, since it only remained to sink the tube, when, instead 
of doing this as planned, from the shore to the high sea, some 
of the men, acting stupidly and against their written orders, 
caused the head of the tube to sink with extreme rapidity, 
thus throwing a tremendous strain on the mooring cables, which 
gave way—and the second tube went to join the first. 

Had I been less inured to the misfortunes of an inventor’s 
life, I should have felt rather disheartened this time; fortunately, 
long experience has proved to me to what extent perseverance 
and obstinacy are essential virtues for an inventor—perhaps 
the most indispensable. I may say that in practically the 
whole of my work, be it on the liquefaction of air, hyper pres- 
sures, the neon light, and so on, I have never known immediate 
success. Many times I have felt doubt and discouragement 
but had I given way at the first blow, I should have accomplished 
nothing. 

It would then have been denying all my past if, crushed by such 
a non-technical failure, I had then abandoned the job, in spite 
of the improved method employed and the rapidly growing prob- 
ability of success. Therefore I decided at once upon the making 
of a third tube which, built in 2 months, would have to be sub- 
merged before the arrival of the bad season, something possible 
only through the quite exceptional devotion of Mr. Daime. 
Some slight alterations of the program of the previous operation 
were made to prevent a new failure, and the Cuban Government 
took charge in guarding the operation, extending to me the aid 
of the cruiser Cuba and of the Army. 

This third tube was successfully constructed and was then 
pulled to the sea on the 7th of September under the orders of 
Sefior Vasquez; being hauled by two seagoing tugs on the two 
mooring cables of calculated length, it came very naturally 
to its correct position in line with the first section. Then, 
under my command, it was submerged by progressively filling 
its floats with water, the portion between the shore and the 
cliff going down first, then the remainder, care being taken to 
have this last part sink nearly horizontally to avoid any dangerous 
strain on the cables in case of previous sinking of the head. 

The very flexible and extensible part M of the tube (Fig. 4) 
made accordion fashion to be capable of curving easily over the 
edge of the cliff, went down in exact position at the chosen place, 
the two cables that ran all along the tube binding the accordion 
to the part N descending from the cliff; this latter part being 
buoyed up in the abyss by means of permanent floats F, F’, 
F’’ filled with compressed air at a pressure slightly higher than that 
of the surrounding water. 

At the same time, the shore end of the tube was brought 
into position on the bottom at a distance of 22 meters from the 
first section as planned, and the connection of the two ends by 
means of a third section of convenient length was easily made 
by divers some days later at a depth of 18 meters. 

And now, ladies and gentlemen, we see how right I was a 
moment ago in asserting that obstinacy is the best quality 
for an inventor to have, especially when it is backed up by a 
rational idea and a devoted personnel. Had I given way at the 
first or second failure, nothing would have remained of all this 
work but the souvenir of a foolish attempt. As it turned out, 
however, all of my predictions came true, and in the most 
natural manner. 
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Resvutts WITH EXPERIMENTAL INSTALLATION 


The very day that the tube connection was made, the powerful 
Rateau pump of the pit was set working at the rate of 4000 cubic 
meters per hour; soon after, the water discharged became colder 
and colder, until finally it reached 13 deg. cent.—a good result, 
assuming that the temperature at the lower end of the tube was 
probably around 11 deg. cent. Thus disappeared my concern 
regarding the condition of the tube at the bottom of the sea. 

Further, the loss of head in the pipe and the excess of density 
of the column of cold water, for an output of 1 cubic meter and a 
speed of half a meter per second in the tube, caused a depression 
in the pit of but 3 meters, which shows how little energy is 
needed to bring up cold water, and how trivial are those objectors 


VIEW OF THE PLANT 


who condemn the process because of the tremendous amount 
of work they believe will be required to pump the cold water. I 
respectfully suggest that it is so long since these honorable 
gentlemen left school that they had better learn again the theory 
of communicating vessels. As a matter of fact, the above- 
mentioned results, obtained with a comparatively small tube in 
which the losses by friction are considerable, are very encouraging 
for the large pipes that will be used in the future. 

Some days later an excellent test of boiling in vacuum drove 
away my fears that, owing to its viscosity, sea water when 
boiled would produce foam in excessive quantities. In this 
respect we found that it acts like pure water. 

Finally, the turbine, that I had hesitated to mount at first for 
fear of its blowing to pieces because of excessive foam, was in- 
stalled and its output progressively increased to 22 kw., a very 
satisfactory result, indeed, considering the very small difference 


ANOTHER VIEW oF TuBE Prior To LAUNCHING oe 
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of temperature available because of the small depth of the bay, 
and obtained with condensing water but 14 deg. cent. cooler 
than the surface water and a consumption of 200 liters of cold 
water per second and the same amount of tepid water. 

Among the things I ascertained, the most important refers to 
the amount of energy available from the water. After making 
some improvements on the condenser, I got 12.5 kw. with warm 
water at 27.5 deg. cent. and cold water at 17 deg. cent., which 
increased to 22 kw. with temperatures of 27 deg. and 13 deg., 
respectively. These variations in the cold-water temperature 
were due partly to curious fluctuations of the Gulf Stream, and 
partly to a leak in the tube near the shore; the pressures in 
the boiler and the condenser in this last case were respectively 
23 mm. and 16 mm. for final water temperatures of 25 and 15 
deg. cent. It is evident from these figures for the condenser 
pressure that that apparatus can be much improved. They 
refer to a consumption of cold and tepid water of a little over 
200 liters per second each. 


PREDICTIONS FOR THE FUTURE 


Let us assume now that, as I have proved, the efficiency in 
such a plant increases as the square of the difference of tenipera- 


tures. Without considering that the results mentioned refer to a_ 


very small amount of power, very far from good efficiency of tur- 
bine and generator, and condenser conditions that can be greatly 
improved, these figures mean 300 gross kw. or 240 net kw. for 
every cubic meter of cold water per second and a difference of 
temperature of 24 deg. cent., which difference is available most of 
the year in the vicinity of Santiago de Cuba. Taking now into 
account the imperfections and small size of my installation and 
the numerous possibilities of improvement, I estimate the energy 
available per cubic meter of cold water per second in a large 
plant at more than 500 kw., employing the simpler but less 
favorable hypothesis of an equal consumption of cold and warm 
water. The results entirely confirm our best expectations, which 
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latter are being surpassed as far as regularity and ease of operation 
of such plants are concerned, although certain persistent critics, 
regardless of results and ignorant of what has actually been done, 
express increasing doubts regarding their veracity. 

And, now, solidly backed this time by the facts, let me ex- 
press my most complete confidence in the future of this process. 
Without underrating the problems that remain to be solved, I 
affirm my faith in the realization of wonderful plants running 
ceaselessly throughout the year, unaffected by the seasonal 
scarcity of water in streams or variations in the cost of coal; 
and I hold all this is not the task of a remote future, but one of 
tomorrow. 

I have good reason to believe that there will be no serious 
difficulties encountered in the establishment of such plants, in 
the construction of the gigantic tubes required and their launch- 
ing, in exposing them to the action of submarine currents or cy- 
clones, nor even in their attack by submarine waters, probably 
owing to the trifling amount of oxygen in such waters. I know 
that the volumes of the boiling and condensing chambers will 
not be excessive. I know that the experimental plant at Ma- 
tanzas represents as a result of my errors at the beginning a 
maximum of difficulties that will not be encountered in later in- 
dustrial plants. I have collected the greater part of the in- 
formation needed for the early installation of a plant of 25,000 
kw. net, which, under the authorization of the Government, 
will probably be located in the vicinity of Santiago de Cuba. 

In projects of this kind, however, only the hundreds of thou- 
sands of kilowatts are worth considering, and the proposed plant 
will be too small to verify my estimated installation cost of $60 
per kilowatt, and will call for an expenditure of three to four 
million dollars. But Paris was not built in a day, nor even 
New York. And there is already much, I think, to warrant 
us in stating, as I do state today, that humanity has from now 
on the certainty that its industries will never lack the precious 
energy that actuates them. 
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Engineering Revision an Essential Factor in 


Accident Prevention 


By LUCIAN W. CHANEY,! WASHINGTON, D. C. 


NHE expression “engineering revi- 
sion’”’ was devised to afford a single, 
brief descriptive phrase covering the 

applications of engineering skill to the 

problems of safety in industrial plants. 

It includes such items as the following: 


1 The design and location of the 
buildings with special reference 
to the health and comfort of the 
workers 

2 Well-arranged transportation fa- 
cilities 

3 Ready and safe access to every place where workers 
are required to go 

4 Adequate and well-arranged lighting 

5 The safeguarding of machinery, either by the maker 
or by the owner, before being put into use. 


There are two reasons why the items mentioned above have 
not been adequately stressed heretofore. The first is that before 
the compensation laws were passed, a worker suffering injury 
was obliged to appeal to the courts in order to secure any redress. 
In case of such appeal the worker might secure a verdict of such 
size as to cause the employer serious embarrassment, even to the 
point of putting him out of business. This rendered it necessary 
for the employer to lay stress upon “contributory negligence” 
on the part of the worker. When an injury occurred an effort 
was immediately made to discover something in the behavior 
of the worker which could be described as “carelessness” and 
serve as a defense against any claim which the worker might 
make. Considering the situation from this point of view has 
tended strongly to divert attention from the problems of ‘“‘engi- 
neering revision.” 

The second reason is that the frequency of injuries has re- 
ceived an undue share of attention compared with their severity. 

It is proposed to analyze the cases which it has been possible 
to accumulate with reference to the application of ‘engineering 
revision,” and to contrast them with results which have arisen 
from greater personal caution. 

The statistical material in this paper is almost entirely taken 
from the records of a large steel company. The identity of this 
company it is not permissible to disclose. 

A few departments of the iron and steel industry will be first 
considered. 


Buast FURNACES 
In the blast furnaces under consideration hot-metal breakouts 


1 Expert in Accident Prevention, Bureau of Labor Statistics, 
U.S. Department of Labor. Dr. Chaney was graduated from Carle- 
ton College in 1878, which conferred on him the degree of D.Sc. in 
1916. He was engaged largely in teaching until 1907, when he 
became a special agent of the U. S. Bureau of Labor on dangerous 
occupations of women and children. He has held his present position 
since 1909. Prior to entering the Government service he explored 
in the Rocky Mountains in Montana and discovered several glaciers, 
one of which bears hisname. He has written extensively on accident 
subjects. 

Contributed by the Safety Committee for presentation at the 
Annual Meeting, New York, N. Y., Dec. 1 to 5, 1930, of Tor Amenri- 
CAN SocreETy OF MECHANICAL ENGINEERS. 


contributed to the severity rate more largely than any other 
cause in the early years. 

By 1910 this cause had practically disappeared. This change 
was due to structural changes made which increased the resis- 
tance of the furnace to such an extent as to eliminate the “break- 
outs.” 

Second in importance as a cause of serious injury in the earlier 
years was asphyxiating gas. Breakouts and gas furnished 50 
per cent of the severity rate in 1906. The reduction in severity 
due to gas was wholly owing to better engineering, such as 
developing better valves and carrying the gas mains high in the 
air. 

When examination is made of the rates for those causes which 
are most affected by the personal care of the worker, it is evident 
that while reductions of great importance were brought about, 
they do not approach the results arising from engineering re- 
vision. 

For illustration, severity in “falls of worker’ in a seven-year 
period dropped from 1.87 to 1.40. In the same period “hot 
substances” went down from 15.14 to 0.43. 

Even this does not fully represent the case. In the early 
years there were annually one or two deaths of painters at work 
on the stacks and stoves. The provision of a suitable sling 
and seat for painters entirely eliminated such deaths. 

Personal care is a very important element in the reduction 
of accidents due to handling objects and tools. In frequency 
the decline was notable, but in severity it was only 0.30 from 
1905 to 1913, an amount altogether insignificant when compared 
with that produced by engineering changes in hot substances 
and asphyxiating gas. It must not be forgotten that a part of 
this saving was the result of better engineering in the matter of 
safer tools kept in better condition. 

From whatever point considered, these blast furnaces give 
evidence of the high importance of engineering revision in bring- 
ing about reduction of accident severity. 


Oren HEARTHS 


The largest contribution to severity in the open hearths was 
made by the overhead cranes. This can be connected directly 
in a number of cases with structural defects such as absence of 
foot walks, poor access to the crane cage, and overhung gears. 
When these defects were remedied the severity rates declined 
markedly and continuously. 

In injuries by hot substances, explosions other than ingot were 
the main cause of the early high severity rates. It is obvious 
that the carefulness of the individual workman can do little to 
prevent such explosions. When they do occur some workman 
is almost sure to be seriously injured. The present lowered 
severity rate is due mainly to revisions in structure and method 
which were primarily introduced to favor production. They 
both lessen the likelihood of explosions, and protect the worker 
when they do come. These structural revisions have not been 
rated at their true value from a safety standpoint, because, 
as stated above, they were installed in relation to pro- 
duction. 

Power vehicles in the open hearths show a remarkable decline 
in severity. 
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Considering cranes, hot substances, and power vehicles ag Working machines...... 


a combined group, it is found that they declined from 13.0 to 
2.3 or 82 per cent. In such cause groups as “handling tools 
and objects,” where personal care is a large factor, the decline 
in severity is little or nothing. 

The showing in frequency is very different. The cause groups 
where revision is the important factor declined 45 per cent, while 
“handling tools and objects” dropped 50.3 per cent. 


MILLs 


The only group about which a positive statement is justified 
is that of overhead cranes. In these a material decline in se- 
verity is correlated with improvement in structure and opera- 
tion. 


YARDS 


In the yard operations there was a remarkable decline in the 
severity rates due to hot substances. This is almost entirely 
attributable to improved methods used in the transport of hot 
metal. 

A study of the power vehicle as a cause of accident shows that 
a declining severity rate is related to the introduction of ‘auto- 


matic couplers, the provision of adequate clearances, improved 


methods of loading such as the use of magnets, better systems 
of signaling, and the elimination of grade crossings. 


FaTALitigEs 


When fatalities are adequately valued they are the major 
element in severity rates. It is therefore of high importance 
to give them proper consideration. 

In 372 cases it was possible to determine whether engineering 
revision could have been applied to the prevention of the deaths. 
A list of these cases is given at the top of the adjoining 
column. 

The cause groups listed will now be discussed in order. 

Engines and motors caused three deaths. Two of these 
could have been prevented by guarding or removing projections 
on the moving parts. 

Transmission gear caused three deaths. Two of these were 
due to projecting setscrews on shafts. 

_ The largest number of deaths from any one cause happened 
from the operation of cfanes and hoists. 

One which occurred in operation of the crane was due to some 
defect in the electrical control. 


. 
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17 Engines and motors... 3 
pS 2 Transmission gear....... 3 
Operating............ 2 Falls of persons......... 45 
Oiling and cleaning.... 2 From ladders......... 5 
Repeirimg............ 5 From scaffolds........ 6 
Objects flying......... 4 From vehicles........ 1 
Unclassified.......... 2 From structures....... 20 
Cranes and hoists....... 77 From other elevations. 4 
Onerating............ 1 Into openings......... 3 
Oiling and cleaning.... 3 Uncelassified.......... 6 
Repeiring..........<.. 3 Handling tools and ob- 
Falling loads......... 23 Tools in hands of 
Hoisting and lowering. 8 1 
Uncelassified.......... 32 Loading and unloading 3 
Hot substances......... 76 Objects flying from 
12 Power vehicles.......... 57 
15 39 
Hot metal flying...... 25 Flying objects n.o.s.... 4 
Unclassified.......... 3 4 
Falling objects.......... 50 Moving objects n.o.s.. 6 
Collapse of building... 9 Unclassified.......... 6 
Stored material..... 7 
From trucks........ 3 
From buildings.... . 4 
Unclassified........ 27 


combined with mechanical defects, no accident would have 
happened. 

Unclassified causes incident to cranes and hoists contributed 
32 cases, of which 10 were clearly due to defects such as the 
absence of footwalks or of proper means for reaching the crane 
cage. 

To sum up, 43 out of 77 cases resulting in death in the operation 
of cranes and hoists could have been prevented by better design 
in the crane or by employing such operating methods as now 
prevail. It may be strongly suspected that into the other 34 
cases there entered, not infrequently, elements of unsafe practice 
or imperfect structure for whose presence the workers were not 
responsible and which no education of them could remove. 

Hot substances caused 76 fatalities. Sixteen of these were 
due to electric burns, and of these 13 were preventable by the 
kind of construction now commonly employed in electrical 
installations. 

_ Of 12 deaths due to explosion, 7 were of a kind which could 
scarcely occur with improved modern practices. 

Hot metal caused 40 deaths, and in 32 of these bad methods 
or imperfect structure had a part. For each condition under 


TABLE 1 CLASSIFICATION OF ACCIDENTS BY NATURE OF INJURY AND BY ANATOMICAL LOCATION 


Nature of injury 


Bruises, cuts, lacerations.... 3 1 
Bruises, etc., with infection. 1 ate ‘i 1 1 
Burns and scalds........... 6 1 
Burns, etc., with infection... 

5 

218 3 2 
Fractures with infection.... .. 
Traumatic dismemberment... 4 

Electrocution.............. 
Heat exhaustion........... 


Mc ettnrennseeceess 13 218 6 5 23 24 


Three oilers were obliged to approach moving parts which 
were not properly guarded. 

Seven cases due to breakage were all preventable by better 
design or greater strength. 

Of the 23 cases due to falling loads, some happened because 
of weakness in the crane, imperfect chains, faulty signals, or 
some other condition which the management should have dis- 
covered and taken care of. Some of these cases involved some 
element of contributory negligence, but if this had not been 
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Head, Not 
general Skull Scalp Face Neck Back Chest men Pelvis Arm Hand Leg Foot located Total 


1 1 4 2 12 
74 26 2 19 6 142 
wae 1 1 2 
220 a 33 6 65 7 585 
we 6 9 4 24 

23 23 

ats 7 7 

3 1 1 39 44 

300 55 33 16 6 98 12 147 956 


which these 32 cases occurred, an effective remedy has been found. 

Not fewer, therefore, than 52 out of 76 deaths due to hot 
substances presented engineering-revision problems. 

Of 50 deaths due to falling objects, 29 were preventable by 
appropriate structural changes. 

Falls of workers were responsible for 45 deaths. Of these, 
22 might have been prevented by better scaffolds, stairs, plat- 
forms, railings, and other revisions which are now regarded as a 
matter of course. 
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Of 57 deaths due to power vehicles, 34 were chargeable to such 
as the following: Failure to install automatic couplers, in- 
adequate clearances, grade crossings upon which men could 
come without being able to see the approaching locomotive, 
bad signal systems, permitting, for example, cars to be shunted 
down upon standing cars under which men were working. None 
of these present any serious difficulties to the engineer. 

There were 19 deaths from asphyxia. All these were related 
to imperfect gas mains, unventilated inclosed spaces, leaky 
valves, or other conditions involving revision. 

To summarize this examination, 212 out of 372 deaths (57 
per cent) could have been prevented by some form of engineering 
revision. This can be said without qualification. It cannot 
be said, however, that all the other 43 per cent would have been 
amenable to educational methods in response to which caution 
would insure safety. In only about 10 per cent of these deaths 
would it be safe to say positively that the man’s own carelessness 
clearly appears as the major factor. 


Nature oF Insury In Fatat Cases 


Further light upon the possibility of reducing the number of 
serious accidents may be derived from a study of the nature of 
the injury causing death. Nine hundred and fifty-six cases 
were available (see Table 1). 

Fractures (585 cases) are the most frequent cause of death. 
When severe enough to cause death these involve nearly always 
an element of crush in theinjury. A critical study of these cases 
discloses that in a majority of them there is clear evidence of 
faulty structure which might have been remedied. For example, 
a@ man’s life was crushed out between a moving car and a post 
beside the track. What was needed to make him safe? Six 
inches more of space. This could have been given easily at the 
time of construction, and almost without cost. When once 
built, however, it appeared so difficult that nothing was done 
until after the man was killed. 

Next in importance to fractures are burns and scalds, with 
136 cases. Of these the most striking are 4 cases of cremation: 
1 due to falling into a furnace and 3 to being overwhelmed by 
molten metal. In the cremation cases rearrangements were 
worked out after the catastrophes which very much lessen the 
chance of a similar happening. In a large proportion of the 
less striking cases some structural inprovement lessening the 
hazard has been made subsequent to the accident. 

The fact that infection was formerly a very serious menace is 
attested by the fact that 23 deaths occurred in which without 
this complication there would have been recovery. This em- 
phasizes very strongly the great value of emergency treatment 
as a life saver, with sufficient insistence upon it to secure prompt 
report of even trivial injuries. 

The 23 cases of electrocution were largely needless. They 
represent faulty installation or a method of work which would 
not now be tolerated. 

The same statement can in a measure be applied to the 71 
cases of asphyxia. Sufficient care in construction will largely 
do away with this death hazard. 

Finally, 24 cases are presented which afford a startling climax 
to this presentation. These are cases of traumatic dismember- 
ment in which arms, legs, or heads were burned, sheared, or 
forcibly torn from the body. Of the nine cases of legs so lost, 
one leg was burned off by a hot rod in a rod mill. The feet lost 
were ground off in the exposed gears of the transfer tables of 
rolling mills. Four decapitations are recorded. Of these two 
were due to being caught by the hot rod loop in the rod mills; 
the other two were the result of power-vehicle accidents. The 
question of the reasonableness of the costliest efforts to render 
such events impossible can scarcely be debated. 
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ENGINEERING REVISION SUGGESTED BY SAFETY COMMITTEES 


The analysis so far presented depends upon the accuracy 
with which the author of the paper has interpreted the reports 
to which he had »ccess. It is well now to consider how similar 
records have impressed safety committees who have considered 
them. 

The company from whose records Table 2 was prepared has 


TABLE 2 ANALYSIS OF DISABLING ACCIDENTS 


-——Number of cases of disabling accident ——. 
-— Preventable by—. 
Engineering Care of Trade 


Disability of revision worker risk Total 

Six weeks and under........ 56 973 381 1,410 
GE 16 100 48 164 
Death and major mutilation. 39 10 19 68 

———— Percentage distribution 

Six weeks and under........ 4 69 27 100 
Death and major mutilation. 65 15 28 100 


for many years carefully considered each case involving lost 
time. First, the safety committee of each plant would go over 
the records and reach a conclusion regarding classification. The 
scrutiny would not stop at this point. At stated intervals the 
conclusions of the plant committees would be transmitted to 
the company safety committee, who would again carefully 
review the conclusions. 

It is probable that no group of cases in the country has received 
more careful attention before a final decision. 

The relation of this compilation to the question of the im- 
portance of “engineering revision” is found in the percentage- 
distribution column headed “preventable by engineering re- 
vision.” 

It will be noticed that of accidents causing six weeks’ dis- 
ability or less, only 4 per cent could have been prevented, in 
the judgment of the committees, by engineering methods. In 
cases causing over six weeks’ disability, 10 per cent could have 
been so prevented, while in cases involving death or major 
mutilation, the percentage was 57. 

It is worthy of remark that this 57 per cent is the same as 
that found in the study of earlier records by the Bureau of Labor 
Statistics. That the figures are identical is merely a coincidence, 
but they are suggestive. 


EXTENT OF REDUCTION 


In conclusion, it is appropriate to consider in the light of the 
foregoing presentation what may be regarded as a reasonable 
reduction in accident rates. The conviction that there must 
always remain an “irreducible minimum’ of accidents rests 
mainly upon the idea that the chief cause of accidents is human 
recklessness. 

Since a perfected humanity is hardly to be looked for in this 
generation, the hope of an industry measurably free from ac- 
cidental deaths has seemed an “iridescent dream.” 

The foregoing analysis proves quite conclusively that— 


1 Education and the development of interest among the. 


men will come near to eliminating minor injury. 

2 Adequate “engineering revision’? will reduce serious in- 
juries to an as yet undetermined degree. 

The degree of such reduction is largely conditioned on what 
shall be regarded as “adequate.” It is certainly possible to 
imagine structures and apparatus so strong, so well designed, 
so intelligently operated, that failure and consequent death will 
be the rare exception. The possibilities of improvement from 
an engineering standpoint are almost limitless. 
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Management’s Responsibility for Industrial 
Accidents 


By L. P. ALFORD,' NEW YORK, N. Y. 


‘Who is responsible for an industrial accident?” This 
question has been a favorite topic of discussion since the 
beginning of the safety movement. Gradually there 
has come a change in the method of answer. At first the 
workman was held responsible for whatever befell him; 
now there are those who put by far the major part of the 
final responsibility for industrial accidents upon manage- 
ment. 

This newer point of view insists that an industrial 
accident is evidence of some fault of control of the operat- 
ing conditions and forces. For this control the executives 
and members of the supervisory force are responsible. 
One study assessed 88 per cent of all accidents against the 
supervisory force. 

The Committee on Safety and Production, American 
Engineering Council, formulated this fundamental of 
management: ‘Maximum productivity is dependent 
upon the reduction of accidents to an irreducible mini- 
mum,”’ and management “must initiate, direct, and 
control ways and means of keeping accident frequency 
and severity rates at an irreducible minimum.” 


FAVORITE topic of discussion in 
A meetings devoted to safety and 

industrial accidents has been, and 
still is, ““Who is responsible for an in- 
dustrial accident?”’ As more facts have 
been accumulated and studied, as manage- 
ment has become more clearly defined, as 
industrial organization has been better 
understood, there has been a change in 
the answer to this query, a gradual shift 
of viewpoint in regard to accident respon- 
sibility. At first it was held that the 
workman was responsible for whatever 
befell him; then it was seen that he had 
no control over many factors in his surroundings; now there 
are those who put by far the major part of the final responsi- 
bility for industrial accidents upon the shoulders of manage- 
ment. 

By management, in this connection, is meant the group of 
executives and supervisors who, in any industrial establishment, 
make decisions for, and give orders to, the employees or 
workers. 


1 Vice-President, The Ronald Press Company, New York, N. Y. 
Mem. A.S.M.E. After a period of service with the McKay Metallic 
Fastening Association, the McKay-Bigelow Heeling Association, 
the McKay Shoe Machinery Company, and the United Shoe Ma- 
chinery Company, Mr. Alford entered the field of technical journal- 
ism as editor of American Machinist. Later he became successively 
editor of Industrial Management, Management Engineering, and 
Management and Administration. He was editor-in-chief of “‘Man- 
agement’s Handbook,” and has written other works on manage- 
ment subjects. He received the Melville Medal in 1927 for his 
paper on the “Laws of Manufacturing Management,” presented 
before the Society in 1926. 

Contributed by the A.S.M.E. Safety Committee for presentation 
at the Annual Meeting, New York, N. Y., Dec. 1 to 5, 1930, of 
Tue AMERICAN Society OF MECHANICAL ENGINEERS. 


By “industrial accident” is commonly meant any accidental 
happening that causes injury to a person employed in an in- 
dustrial establishment. However, a broader interpretation is 
justified, for an accidental happening, while not causing injury 
to a human being, may cause loss or delay through damage 
to equipment or material, or interruption of the productive 
process. 

S. J. Williams, when Engineer for the National Safety Council, 
stated this relationship between safety and efficiency in this 
way :? 

Suppose a box falls off a loaded truck and kills aman. For every 
such case which results in a physical injury there will be perhaps a 
hundred cases where a box falls off, but without injuring any one. 
But in every one of these hundred cases either the box will be broken, 
or in any case the truck will have to be stopped and the load repiled. 
While, therefore, there will be only one case of physical injury, 
there will be a hundred and one cases of inefficiency. An accident 
is something gone wrong, and it can result only from causes which 
have their effect over a far wider field than that of the immediate 
accident itself. The physical injury is only the spectacular evidence 
of some underlying maladjustment in the same way that a headache 
is only an alarm bell that calls attention to something that is wrong 
within. 

InpusTRIAL AccIpDENTsS EvipENcE oF Fauit or ConTROL OF 
OPERATING CONDITIONS AND ForRcEs 


An industrial accident, therefore, must be considered as evi- 
dence of some fault of control of the operating conditions and 
forces. The exception to this statement is found in those few 
cases where random causes, which cannot be predicted and con- 
trolled, produce the accidental happening. Where control is 
perfected, accidents are brought down to the irreducible minimum, 
which, in numerous cases, has been zero for considerable periods 
of time so far as lost-time accidents are concerned. 

Responsibility for a “fault of control of the operating condi- 
tions and forces” in an industrial establishment can be assessed 
only against the center of management. This center is that 
individual, or small group of individuals, who exert the directing 
will in that concern. In this center is the managerial skill which 
makes for success; while its lack leads on to failure. 

Upon this center of management rests the responsibility for 
initiating a program for accident prevention, and for the continu- 
ing care to make such a program effective. The Committee on 
Safety and Production of the American Engineering Council 
made this emphatic statement :* 


Inasmuch as the top management of any industrial concern is 
composed of the major executives, and satisfactory safety per- 
formance comes only from the exercise of managerial skill, the 
responsibility for initiating a program of safety improvement rests 
squarely and inescapably upon the shoulders of the leading execu- 
tives. In other words, the key to the new safety movement, which 
will substantially reduce the number and cost of accidents now being 
experienced, is the industrial executive. 


The foundation for this statement is an extensive survey which 
gathered the accident experience and production record of 
nearly two and one-half million workers and over fifty-four 


2 “Safety and Production,” a Report of the American Engineer- 
ing Council, p. 8. 
3 “Safety and Production,” p. 33. 
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billion man-hours of industrial operation. The thesis that the 
committee set out to explore is: ‘“The safe factory is an efficient 
factory.”” The method of attack was to determine the relation- 
ship between the changes in safety and production expressed 
as a correlation. Quoting from the report: 

The coefficient of correlation....is 0.835. Perfect correlation, 


that is, causation, is represented by the coefficient 1. The degree 
of correlation is therefore impressive... . 
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sation costs from $14,000 for 1929 to $4100 for 1930. I would call 
your attention to the fact that during 1929 we had only eight de- 
partments, as you will see by referring to the experience of 1929, 
whereas in 1930 we have nine departments, or the addition of the 
Shingle Building. This building started in operation in March of 
this year with inexperienced help, resulting in a deluge of “‘lost- 
time’’ accidents, and the compensation for this building alone was 
$2100. It is therefore only fair to compare eight departments of 
1930 with the same eight departments of last year, which would make 


The result leads unmistakably....tothe TABLE 1 ACCIDENT EXPERIENCE, MANVILLE FACTORY, FOR FIRST SIX MONTHS OF 


implication that there exists a high de- 
gree of correlation between industrial 
safety and industrial productivity, and 


Total time Per- Total Fre- 


YEAR 1929 


Lost- Estimated 
Estimated compen- Cost per 


acci- acci- manent days quency Severity medical sation $100 of 
that — ae of low accident Rating Department dents dentsinjuries lost rate! rate? cost cost payroll 
rates and high production rates 1s possi- 1 Packing........ 12 3 1 112 110.42 $116.50 $ 538.12 $0.48 
ble of attainment by any industrial 2 Pipe covering 29 «12 2 321 1.1 173.50 903.90 0.73 
group.‘ 3 Textiles......... 68 15 5 430 24 0. i 425.40 2612.10 0.97 

4 Mechanical. . Bisiuare 25 4 3 185 13 £40.61 391.00 1712.53 1.09 

5 Magnesia... 14 1 383 29 1.61 387.75 1625.80 1.49 

Hicu Propuction Rates Impty Low Re oofing 20 13 5 354 52 1. 43 449 65 1765.07 1.58 
ute acing. . 

AccIDENT RaTEs 8 Paper mill...... 23 13 4 651 56 2.81 489.50 3254.13 2.91 

Totals........ 199 71 23 £2634 ~ 31 1.15 2573.80 $14170.42 $1.33 


Bearing directly upon the topic of 
this paper is another inescapable im- 
plication: The managerial direction 
that can secure a high production rate 
can also attain a low accident rate. 
The responsibility for the one is con- 


Total time Per- chine mated Fre- 


1 “Frequency rate’? means number of “‘lost time”’ accidents per million man-hours worked. 
2 “Severity rate’’ means number of days lost per thousand man-hours worked. 


TABLE 2 REPORT, FACTORY, FOR FIRST SIX 


THS OF THE YEAR 1930 


Lost Ma-_ Esti- Estimated 
Estimated compen- Cost per 


° ° meee acci- acci- manent acci- days quency Severity medical sation $100 of 
centric with the responsibility for the Rating Department dents dentsinjuriesdents lost rate! rate? cost cost payroll 
po y 
other. 1 Roofing........ 8 0 5 68 47 0.40 $151.20 $100.00 $0.23 
, 2 Textiles........ 235 6 O 34 39 17 0.11 473.45 15.72 0.26 
Another declaration of the Com- 3 Magnesia...... 3 10 ° 3 128 46 0.57 187.75 202.86 0.28 
mittee on Safety and Production sums 5 Paper mil. _ 8 0 1 5 123 52 0. 79 135. 69 260. a5 0 44 
igni i 6 lute . 57 65 
up the significance of its report and 7 Mechanical. . ws 1 173 0.63 570.97 815.80 0.77 
managerial responsibility : Totals....... 1034 96 5 101 41150 56 0.67 $3330.16 $4131.89 $0.73 


The committee feels deeply that the sit- 
uation presented by this report, the reme- 
dial measures recommended, and the im- 
provement clearly possible, deserve the thoughtful consideration of in- 
dustrial executives. Industry is admirably efficient, its achievements 
are a source of justifiable national pride, but its processes must be freed 
from inexcusable human wastage. Its operation must no longer 
accumulate a preventable cost in human lives and curtailed energies. 
When these losses and costs have been eliminated or brought down 
to the irreducible minimum, then and then only will the highest 
productivity be secured and the most efficient operation realized. 
The dynamic force which can attain this highly desired objective 
resides in the management. Therefore a responsibility which can- 
not be evaded rests upon the managers and executives of industry 
to make safety a major interest and a continuing care. 


H. W. Heinrich,‘ from an extensive investigation of reports 
of industrial accident cases, gives as his matured judgment that 
98 per cent of all accidents are preventable, and that 88 per cent 
of the causes of all accidents are supervisory. 

Any major result in industrial operation is the sum of many 
efforts acting in and through a complex organization. Thus 
it is very difficult to connect closely such factors as managerial 
backing of safety in a given plant and an improvement in accident 
experience. However, A. MacD. Hughes,’ in a recent letter to 
the author of this paper, has given the record for his plant: 


In the fall of last year, at the request of the management of Man- 
ville Factory, a drive was planned for 193C on the safety movement. 
The results so far obtained for this year have been very satisfactory, 
and I am attaching hereto a recapitulation of our accident experience 
for the first six months of 1929 and for the same period of 1930. 
[See Tables 1 and 2.] You will note by comparison that we have 
accomplished considerable on the question of cutting down compen- 


4“Safety and Production,” p. 30. 

5 Ibid., p. 36. 

6 “Laws of Management Applied to Manufacturing,” by L. P. 
Alford, p. 20. 

7 Manager, Personnel Department, Johns-Manville Corporation. 


“Frequency rate” means number of “‘lost time’’ accidents per million man-hours worked. 
: “Severity rate’? means number of days lost per thousand man-hours worked. 


our compensation for the first six months of 1930, $2000, or a net 
saving of $12,000. 

It is rather difficult for one to give a definite, prescribed formula 
for accomplishments on safety. I can say frankly, however, that 
results will follow if the safety movement gets 100 per cent backing 
of the management, with constant spreading of emphatic safety 
propaganda to educate the masses. 


The relationship between industrial-accident experience and 
labor turnover indicates one point of managerial attack in an 
effort to improve the accident record. It also emphasizes the 
complexity of the safety problem. 


INDUSTRIAL ACCIDENTS AND LABOR TURNOVER 


Chaney and Hanna pointed out as early as 1918* that the fact 
that the green man is particularly subject to accident has been 
recognized to some extent, and in a number of plants special 
efforts have been made to train and caution him. But the full 
effect of this factor has not been perceived. Careful analysis 
indicates that inexperience plays a very important part in acci- 
dent occurrence, and suggests that it may be an extremely influ- 
ential factor in the increase in accident rates which almost in- 
evitably accompanies an increase in business activity. 

Chaney, writing further on this matter,® gives these records: 
The accident rate for employees with less than six months’ 
service was 37.1 per 1,000,000 hours of exposure; for those with 
three to five years’ service, 14.1; and for those with ten to fifteen 
years’ service only 2.8. 


8 ‘The Safety Movement in the Iron and Steel Industry,” 1907- 
17, by L. W. Chaney and H. S. Hanna. U. S. Bureau of Labor 
Statistics, 1918, Bulletin 23, p. 132. 

®**Causes and Prevention of Accidents in the Iron and Steel 
Industry 1910-19,”" by L. W. Chaney: U. S. Bureau of Labor 
Statistics 1922, Bulletin 298, p. 167. 
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Kitson and Campbell” studied the reports of 28,939 indus- 
trial accidents in a variety of industries including the manufacture 
of cutlery, building railway cars, manufacture of gas and coke, 
and production of automobiles. They “show a ratio of approxi- 
mately one accident to every one of the 27,012 new men hired. 
This is four times as great as the incidence of accidents among 
the total number on the payrolls examined, and in itself con- 
stitutes striking evidence that new employees are powerful 
factors in raising the number of accidents.” 

While this evidence indicates that high labor turnover may 
adversely affect accident experience, it seems to be equally true 
that active attempts to improve the accident record will reduce 
labor turnover. 

J. R. Stegman,'! in summing up the results of the safety pro- 
gram in his works, observed: “Employee turnover has been 
greatly reduced.” 

The literature of the safety movement records many cases 
of no-lost-time accidents for large numbers of workers and for 
considerable periods of time.'? Such enviable performances 
indicate how far management can go in planning and carrying 
through a safety program. They show that the irreducible 
minimum of accidents in those particular cases and periods is 
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zero. Unfortunately the total number of such cases is com- 
paratively small. 

The Committee on Safety and Production, previously quoted, 
recognized the existence of an irreducible minimum :!% 


...there is a close relationship so pronounced and consistent 
throughout as to indicate a fundamental of management, which 
may be stated as follows: Maximum productivity is dependent 
upon the reduction of accidents to an irreducible minimum.... 
This fundamental clearly indicates that if management desires 


.maximum productivity, it must initiate, direct, and control ways 


and means of keeping accident frequency and severity rates at an 
irreducible minimum. 


The facts presented in this paper and the opinions quoted 
support the declaration that the responsibility for safety in 
industrial operation rests upon the management, upon the 
executives, and supervisors. No better closing can be added 
than the two sentences that end the ‘‘Findings of the Committee” 
in the Report on Safety and Production: 


In thus fixing responsibility so definitely, the committee does not 
place any blame whatsoever for conditions as they exist, nor for 
any aspect of the present situation. It does seek, however, to show 
where lies the responsibility for initiating imperative improvements. 


Permanence of Dimensions Under Stress at Elevated Temperatures 


[t WILL be generally conceded that one of the most difficult 

problems before the metallurgical and engineering world 
at the moment is that of determining fundamental data for 
the use of the designer which will enable him to be certain that 
the stresses with which he has to deal at elevated temperatures 
can be carried without deformation. 

The author writes under no misapprehension of the difficulties 
in the way of a complete solution. The study of the properties 
of steel at elevated temperatures is receiving much attention, 
but it will become easier when agreement is obtained as regards 
the more simple problems associated with the characteristics at 
ordinary temperatures. Can one have permanence of dimen- 
sions under stress at normal temperatures? Dickenson, Bailey, 
and others assert that there is no absolute permanence; but if 
this assertion is examined as to their ultimate meaning, qualifica- 
tions are made which leave the assertion simply in the position 
of an abstract idea at present incapable of proof or disproof, 
owing to our inability to deal experimentally at present in an 
effective way with the time factor. Engineering expérience 
over long periods of time, however, really gives the answer, 
which is, of course, that for all practical purposes permanence of 
dimensions under heavy stress is undoubtedly attained within 
measurable accuracy over very long periods of time. The 
question is, however, of great interest, and it is, indeed, theoreti- 
cally necessary to endeavor to establish the fact one way or the 
other by experiment. 

One such experiment is still continuing in the Brown-Firth 
Research Laboratories, and may be usefully described, since 
the results are of sufficient interest in their bearing upon the 
problem. The author recently postulated that to be sure that 
a bar 10 ft. in length submitted in tension to a given stress would 

10 “‘Relation Between Labor Turnover and Industrial Accidents,’ 
by H. D. Kitson and Claude Campbell, Journal of Industrial Hygiene, 
vol. V, no. 3, p. 94. 

11 “By-Products of a Safety Record,”’ by J. R. Stegman, Manager, 
Harriman Brothers White Lead Company, National Safety News, 
November, 1925, p. 81. 

12 See “Industrial Safety Organization,” by Lewis A. De Blois, 
and “Safety and Production.” 


not increase in length by plastic deformation to a greater amount 
than 0.001 in. in a period of twenty years, the rate of flow under 
that stress must be determined to be less than one twenty-thou- 
sand-millionth of an inch per inch per hour. The experiment 
consists of stressing, at 25 tons per square inch, a strip of cold- 
rolled rustless austenitic chromium-nickel steel—limit of pro- 
portionality, 27.4 tons per square inch; 0.1 per cent proof stress, 
60.7 tons per square inch—the extensometer being constructed 
also of rustless steel. The selection of rustless materials removes 
a danger of corrosion during the life of the experiment. Since 
June 1, 1929, to date, June 12, 1930, there has been no movement 
within an accuracy of measurement of one forty-thousandth of 
an inch. The length between gage points of the specimen is 
8in. A simple calculation, therefore, will disclose that if move- 
ment is taking place under this very considerable stress, it is, 
at any rate, of a less order than one two-thousand-eight-hundred- 
millionth of an inch per inch per hour. The nature of this ex- 
periment will bring home the extreme difficulty of dealing with 
the whole question of stability of dimensions. 

The time for such an experiment may be shortened by increas- 
ing the sensitivity of measurement; for instance, if the measure- 
ments be made to an accuracy of a millionth of an inch it may 
be reduced to a period of a few months. But the effect of tem- 
perature variations, inducing changes according to the coefficient 
of expansion of the steel, requires to be dealt with. Indeed, 
a casual draft, changing the temperature of a 10-in. test piece 
1 deg. cent., would change the extensometer reading by one 
ten-thousandth of an inch; therefore it will be seen that the 
value of supersensitive measurement of dimensions is entirely 
at the mercy of the provision of a sufficiently constant tem- 
perature. In any case, the reading-off of the actual temperature 
and of the dimensions must always be synchronized. Dr. W. H. 
Hatfield in a paper before the Prague meeting of the Iron and 
Steel Institute. Reprinted from The Engineer, London, Oct. 10, 
1930, p. 408. 


13“Safety and Production,” pp. 69-70. 
14 Tbid., p. 37. 
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American Management in Europe 


Characteristics of European Industry Noted During Three and a Half Years Spent in Install- 
ing American Methods in a Variety of Plants and Mines in Nine Different Countries 


By WALLACE CLARK,! NEW YORK, N. Y. 


HE growmg interest of European in- 

dustrialists in American methods of 

management is well known. For a 
long time they believed that the purchase 
of the most efficient machines and equip- 
ment would bring them American pros- 
perity, but they have learned, as we did 
over here, that management is quite as im- 
portant as machines and processes. 

As a body of technicians The American 
Society of Mechanical Engineers may be in- 
terested in some of the characteristics of 
European industry noted in the author’s daily work of installing 
management methods and how those methods are adapted to 
foreign conditions. During the last three and a half years in 
the plants and mines of nine European countries, his organiza- 
tion’s clients have been engaged in the following industries: 
mines of salt, iron ore and coal, blast furnaces, foundries, forges, 
rolling mills for steel, brass and copper sheets and tubes, locomo- 
tives, railway cars, automobiles, airplane motors, agricultural 
and textile machinery, cellulose and mechanical pulp, paper, 
lumber, printing, lithographing, clocks, screw-machine products, 
chocolate, cotton, wool and linen textiles, municipal tramways, 
tobacco monopolies, and state industries. 


Mass PRopvuctTIon 


The characteristic of European industry most frequently dis- 
cussed is that there is less mass production than in America. 
One reason is that the countries are smaller and the tariff walls 
prevent the distribution of manufactured articles to a body of 


1 Wallace Clark & Company, Consulting Management Engineers. 
Mem. A.S.M.E. Mr. Clark was graduated from the University of 
Cincinnati in 1902, and then entered the employ of the Lodge & 
Shipley Machine Tool Co. In 1910 he was engaged by the Reming- 
ton Typewriter Co. in New York City. When H. L. Gantt was 
retained by that company to install his methods of management, Mr. 
Clark was selected as an understudy and later as an executive to 
carry out the new system. 

In 1917 he resigned from the Remington Company to join Gantt’s 
staff and went to Washington, where he had charge of the latter’s work 
of planning the utilization of ships controlled by the U. S. Shipping 
Board. In 1919 he started his own consulting practice, which he 
has since maintained. 

During the next six years he investigated the operation of the U. S. 
Patent Office for Herbert Hoover, then Secretary of Commerce, and 
was a member of the commission which drew up the plan for the 
organization of the proposed Federal Department of Public Works. 
In 1926, as the engineer member of the Kemmerer Finance Com- 
mission which stabilized the currency of Poland, he recommended 
methods for the reorganization of the Polish salt and tobacco monopo- 
lies. In 1927, at the request of the Minister of Finance and a group 
of manufacturers in Poland, he reorganized some of that country’s 
leading industries and since then has extended his services to Ger- 
many, France, Switzerland, Czechoslovakia, Rumania, England, and 
Denmark. He is the author of a number of books, among them 
being ‘‘The Gantt Chart,” which has been translated into seven 
languages. 

Contributed by the Management Division for presentation at the 
Annual Meeting, New York, N. Y., Dec. 1 to 5, 1930, of THz Amenri- 
cAN SocrETy OF MEcHANICAL ENGINEERS. 


consumers large enough to justify mass production. Consump- 
tion is also limited by the marked differences in habits of the 
people in the various countries. A third reason is that wages are 
low, and therefore the purchasing power of the average family 
is not sufficient to enable it to buy many of the manufactured 
articles which in America are purchased in mass. Consumers, 
particularly in France and England, also demand greater indi- 
viduality of design than we do. 

Nevertheless there is a good deal of mass production in Europe 
accompanied by strict standardization of design and the use of 
automatic machines and of moving belts for assembly. Where 
production of this kind has been successful it has so simplified the 
management that other manufacturers have looked on it with 
envy and have frequently installed the equipment for chain 
production when the volume of sales did not justify it, and as a 
result the fixed investment became so great that the interest and 
depreciation swallowed up all the profits. Manufacturers in 
this situation have often taken the course of dumping their prod- 
ucts on the market without profit in order to keep their machines 
running. 

However, in a majority of instances the adaptation of mass or 
chain production has been extremely profitable. Most of our 
clients, by standardizing design, reducing the number of styles, and 
rearranging production to match the tempo of moving belts, have 
increased output by 25 per cent or more, and have so greatly im- 
proved the quality of product and lowered its cost that they have 
built up domestic sales, and some have opened up foreign mar- 
kets which were not known to exist. 


TURNOVER OF INVESTMENT 


A slower turnover of investment is another characteristic of 
European plants. Raw materials are kept in stores much longer 
than necessary and work moves deliberately through the process 
of manufacture, which in turn makes it necessary to keep larger 
quantities of finished goods in stock. This slower time of pro- 
duction requires more investment in proportion to the volume of 
sales than in the United States. 

This difference in tempo between the industries of the two 
continents has of course a decided influence on resulting profits. 
European executives are learning that it is more economical to 
turn over their capital quickly than to secure additional capital 
on which dividends or interest must be paid. 

The American technic of production invariably brings about a 
swifter flow of material and ideas, and therefore a better turnover 
of investment. In a Polish plant, for example, where about 3000 


workmen are employed, the new methods of management in- . 


creased production 55 per cent with the same number of workers, 
very small investments in equipment, and with no changes in 
executives. 


PRACTICE AND THEORY 


Another characteristic of Continental industry is the tendency 
of the managing staff toward abstract theory, and therefore one 
of the problems which faces the consultant in organizing a Euro- 
pean plant is that of securing a good balance between practical 
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and theoretical men. The executives from the superintendent 
up almost invariably have engineering degrees with good theoreti- 
cal training behind them, but seldom any actual shop experience 
in operating machines or processes. 

On the other hand, the good shop men are very seldom pro- 
moted to positions of responsibility in the management. A work- 
man expects to live and die in the class in which he was born. 
There is almost no training of good workmen to become foremen, 
and no classes to fit foremen for higher responsibilities. Evening 
technical schools are rare and the same is true of correspondence 
schools. The workman does not expect promotion from the 
ranks, and does little to fit himself for it. 

In organizing American shops we do not have much difficulty 


{ 
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tions. He then asked us to do the same thing for succeeding 
operations. 

Such promotions from the ranks are not as frequent as they 
should be, and the reason is not so much that executives oppose 
it as that it does not occur to any one that it can be done. 


PracTiIcAL APPLICATION OF KNOWLEDGE 


Due to the theoretical bias of the average European executive, 
it is easier to get a matter studied or investigated than it is to 
get the resulting knowledge introduced into daily practice. In 
the United States we are more apt at making practical use of what 
knowledge we acquire, and therefore the results from research 
are proportionately greater than in Europe, although they have 
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in securing an even number of technically trained men and those 
who have been brought up in the shop. By placing them side 
by side we develop a management which is more sure of itself 
and quicker to make decisions and take action. In Europe this 
is more difficult to accomplish because of class distinctions, but 
fortunately it is becoming easier each year as class lines are re- 
laxed. 

In a Polish spinning mill we found a need for more supervision 
over some of the difficult operations such as doubling and twisting. 
The superintendent said there was no one who could be assigned 
as supervisor. On being asked who knew most about this par- 
ticular operation, he replied without any hesitation by naming 
one of the operators, but said that she would not do because 
she was just one of the peasant girls and no one would respect her 
and follow her orders. However, he consented to give this girl 
a chance, and a few weeks later told us that the other operators 
were all willingly obeying her instructions, and that the produc- 
tion of that battery of machines had so far improved in quality 
and quantity that they were no longer holding back other opera- 


carried on their investigations and experiments for many more 
years. This fact is realized by the forward-looking managers in 
Europe, and they are devoting more attention to seeing that the 
results of research are “introduced into the life,’”’ as they express it. 
In a French cotton mill we found girls in the packing depart- 
ment doing all the heavy lifting, while one of the plant engineers 
for some months had been designing equipment to avoid this 
fatigue. But the girls went on lifting, while the engineer, en- 
joying his problem, went on refining point after point of his design. 
When the engineer was instructed to install the equipment without 
the final touches, the production of that department increased 
45 per cent. Then the executive began to set dates for the com- 
pletion of all work done on his instructions, and incidentally the 
girls enjoyed higher wages with a great reduction of fatigue. 


Waste or LABOR 


On the Continent there is extreme economy in the use of ma- 
terials, which are expensive, and a prodigal waste of the time of 
workers because wages are low. This is the opposite of the prac- 
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tice in America and must be kept in mind by the consultant. 

In a cellulose-pulp mill in Germany twelve men used to push 
railway cars from one point to another in the factory yard. 
Those cars are about one-third the size of American freight cars, 
but when filled with pulp wood they are quite heavy. One man 
and an electric truck, which was already in the plant but seldom 
used, were substituted, and eleven men were transferred to other 
work which was more important and required more skill. Similar 
examples could be cited without end. 

Due to the lower level of wages it is obvious that many labor- 
saving devices which are economical in the United States will 
not pay for themselves in Europe within a reasonable time. This 
must be kept in mind in appraising the efficiency of a plant, and 
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consequently foremen do not depend on threats of discharge to 
maintain discipline. 

In most of the countries workmen have old-age, sickness, and 
unemployment pensions administered by the governments. 
These things help to free the workman from worry about the 
maintenance and happiness of his family, and enable him to be- 
come more proficient in his trade. However, the dole both in 
Germany and Great Britain has serious disadvantages, and the 
difficulty of taking it out of politics seems almost insurmountable. 


RESPECT FOR AUTHORITY 


European workers have more respect for authority than Ameri- 
can, probably because of class lines. A worker will seldom dis- 


WomEN WORKERS IN 


it is one of the reasons why the production per man is not so great 
as in America, where a workman has at his command more 
power-driven tools and transportation equipment. 

However, the level of wages in Europe is rising, and 
we have in almost every case found managers willing to increase 
wages and to share with the workers the savings resulting from 
better management. 


RESPECT FOR KNOWLEDGE 


The respect for knowledge in Europe is probably greater than 
in America, where money and influence seem equally important. 
For this reason the work of the consultant is somewhat easier 
because he can usually be sure of a sympathetic consideration 
of his proposals. 


SEcURITY FOR WORKERS 


Europe provides for workmen greater security and continuity 
of employment than we do in Amer». A worker cannot be 
dismissed without notice ranging from two to four weeks, and 


agree with his superior, and this often makes it difficult to get at 
the essential facts in regard to many conditions. 

In parts of Germany and in countries east of it, whenever a 
workman sees an important executive or visitor he takes off his 
hat, and the older men also bow from the waist. Etiquette re- 
quires the executive not merely to touch the brim of his hat, 
but to lift it. 

In France and England this is not the custom, because work- 
men there are more independent and are not afraid to disagree 
with their superiors. In England the workmen are backed up by 
strong organizations, while in France, where workers’ organiza- 
tions are not so strong, the managers have found that their 
people do not work well in an atmosphere of repression. There is, 
therefore, more appearance of freedom, and in place of hat lifting 
and bowing one is more likely to hear a polite “good morning.” 
A French workman may even disagree with his foreman, but he 
will express himself with the greatest politeness, and also with 
what we would consider a great many unnecessary words. 

In all European countries there are, of course, plants in which 
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the relations between the owners and the workers are extremely 
cordial, due to long years of wise and sympathetic consideration of 
the needs of the workers. As a rule, however, the bow of the 
workman and the hat lifting of the manager are not accompanied 
by any relaxation of the facial muscles. One longs for the smile 
and quick nod which flash through an American shop. 


GREAT BRITAIN AND RossIA 


These characteristics of industrial conditions in Europe apply 
only partly to Great Britain and not at all to Russia. British 
shops are in many ways more similar to American than to Conti- 
nental shops, as England was the cradle of modern industry and 
we have learned more from her than from other countries. 

Russia is, of course, unlike other countries in its fundamental 


structure, and therefore shop conditions are quite different. For. 


instance, class lines do not separate the workmen from the execu- 
tives, because there is only one class. Very few managers and 
engineers have been left over from the old régime, so their places 
must be filled from the ranks of the workers. There is therefore 
a determined effort to train exceptional workers for the responsi- 
bilities of management, and to provide them with the best avail- 
able methods. In no European country is there so much‘ eager- 
ness to learn American management methods as in Russia. 

The development of managers and of technical engineers ap- 
pears to be the key to the success of the much-discussed Five-Year 
Plan. It is a tremendous task to transform an agricultural into 
an industrial country within such a short time, but the difficulty 
of changing peasants into machine operators and skilled workmen 
is nothing compared to developing within such a few years a 
group of men capable of managing and providing the technical 
knowledge necessary for industry on so large a scale. 

The developing of Russian managers is more difficult than usual 
due to the absence of rewards as a stimulus to improvement. A 
manager gets a salary which is frequently not more than 50 
per cent in excess of the wages of a skilled workman. This does 
not enable him to provide for his family a home which will free his 
mind and energies for his responsible work. 

In the early part of this year the heads of the Soviet Govern- 
ment realized that the workers’ organizations were interfering 
too much with the authority of the managers, and they therefore 
passed new laws giving the managers more authority and at the 
same time providing prison terms or exile to Siberia for those 
managers who do not carry out their programs successfully. To 
an American mind the substitution of the fear motive for the de- 
sire for reward and self-improvement cannet develop the best 
managers. The most satisfactory results from scientific manage- 
ment have been secured where the direction of industry is the 
most democratic. 


TrEcuHNIC OF INSTALLATION 


There are certain obstacles to be overcome in the installation 
of American methods of management in foreign countries. One 
of the first to be met by one who does not speak the continental 
languages is the necessity of working through interpreters. Ob- 
viously it requires a little more time to repeat every speech, but, 
on the other hand, translating has a tendency to make a conversa- 
tion more precise and to the point. While a paragraph is being 
interpreted one has a chance to think through the next point to 
be made. 

It is of course necessary in our work for an interpreter to under- 
stand thoroughly the various phases of management and the 
special terminology in both languages. Frequently he has to stop 
and give a long explanation of a word. For instance, there does 
not seem to be in French a single word which translates ‘‘plan- 
ning,” and he must say: “the preparation, distribution, and 
routing of work.” 


Vou. 52, No. 12 


In each country it is necessary to study the mentality or psy- 
chology of the workmen and executives in order to understand 
them better, and to know in what particular way any subject 
should be presented in order to create interest. 

We have found that the best results are accomplished when the 
installation is made by a combination of native and American 
engineers, one being most proficient in the technic of management 
and the other knowing the national psychology and habits, as 
well as the developments in the past which have led up to present 
conditions. In each of the countries in which we operate, the staff 
is therefore made up in this way, and the native engineer usually 
spends twice as many weeks in a plant as the American. 

Our consulting work consists mainly of the installation of 
management methods, that is, adapting methods to a particular 
situation and staying with it long enough to accomplish practical 
results. In some cases we analyze the condition of an existing 
company and recommend a plan for the future conduct of the 
business.. In other cases, after our installation is finished, we 
supervise the maintenance of the methods and the progress made 
in the execution of the more important business policies which 
we have recommended. This service is applied to groups of 
plants as well as to single companies. 

It may be sufficient to outline our technic of installation rather 
than that of analysis.2 We handle several clients at a time, 
spending one week with A, a second with B, a third with C, then 
returning to A. We have found that an installation is more 
thorough and therefore followed by better results when we do not 
split a week between two clients, but devote the entire five days 
to a single plant. 

We work on the assumption that the increase in production, 
improvement in quality or service, and.reductions in cost which 
are realized during the term of our engagement are less important 
than those which should follow after we leave. It is therefore 
necessary for the managing staff to understand these new methods 
and their principles, and how to get them accepted and used by 
the entire personnel. One of the most important duties of the 
consultant is to train some of the members of the clients’ staff so 
that they can continue progress after his engagement is ended. 

When we begin our visits a client assigns to us for training one 
or more men from his staff, relieving them of all other duties so 
that they can spend their entire time on the new work. These 
understudies watch every step and soon are able to carry forward 
many things themselves. We ourselves do not do any repetitive 
or detail work which can be done by the employees of our clients. 

During a typical week’s visit to a plant we first go over with 
our understudy the things they have been doing since our last 
visit, explaining any points which have not been clear and im- 
proving the operation of the method. We then develop the next 
phase of the installation and begin its actual use. Several things 
are kept going at the same time, each one being looked after by a 
different understudy—for example, the installation of planning, 
storeskeeping, operation studies, costkeeping, and the physical 
arrangement of the shop. On Thursday a report is dictated 
outlining as clearly as possible what has been done during the 
week, attaching copies of all instructions, designs of forms, prints 
of floor plans, etc., and concluding with the statement of what we 
recommend to be done before our next visit. This report is 
presented in two languages, and on Friday afternoon is discussed 
in detail at a conference of the chief executive of the plant and 
those members of his staff who are concerned with the execution 
of the recommendations. 

These reports therefore become records of progress or lack of 


2 A more complete description of methods is given in the author’s 
paper entitled ‘‘The Technic of Installation of Scientific Manage- 
ment,’’ presented before the International Management Congress in 
Rome, 1927. 
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progress, and are extremely useful in securing cooperation and 
the quick introduction of methods. 

After we have spent a short time at a plant and understand the 
conditions and the personnel, we schedule our own work of in- 
stallation on a Gantt chart, sometimes a year in advance, showing 
the various phases of the installation and the weeks we shall be 
at the plant. For each department in the plant there is a sched- 
ule on which a date is set for the beginning and completion of each 
phase of the installation. As the weeks pass, heavy lines are drawn 
on the chart to indicate the progress compared with the plan. 

Each of the client’s understudies has a chart showing the details 
for which he is responsible. Throughout the installation the time 
element is emphasized, because one of our major aims is to ac- 
celerate the tempo of the entire business, and the promptness 
with which the executives and staff make decisions and execute 
instructions determines the tempo of the plant. 


DIFFERENCES IN APPLICATION OF METHOD 


In Europe, as in America, every plant is different, and in 
installing the so-called mechanisms of management it is quite 
impossible to impose any rigid set of methods; it is obvious 
that they must be carefully adapted to the individual business 
and also to the mentality of the workers and the executive staff. 

We have found, however, that in general the mechanisms, such 
as planning, storeskeeping, salesmen’s quotas, and so on, which 
were first developed in America, apply equally well to conditions 
on the Continent. Their application is apparently universal, 
and the changes which need to be made to fit local conditions are 
not fundamental. 


STORESKEEPING 


In installing Gantt storeskeeping methods, for example, we 
find that the use of standard bins and boxes, the physical marking 
of order points, and the routine of ordering, receiving, and issuing 
materials is practically the same as in the States. There is, to 
be sure, a greater tendency to require signed receipts for items 
of small value, but this is not difficult to overcome. In Europe 
the tendency to save material is sometimes carried too far, for 
there is too much delay in selling scrap and in disposing of obsolete 
items which have little chance of ever being used. 

The difference is most noticeable in determining ‘‘order points” 
and “quantities to order,” which of course depend upon the time 
required to secure a new supply. Some countries are not self- 
contained industrially and therefore many items must be imported 
from other countries, and the delays in going through the customs 
considerably lengthen the average time of delivery. Even in the 
more highly industrialized countries the service from suppliers 
is not nearly so prompt as in the United States. Filling and ship- 
ping an order the day it is received is almost unheard of. In those 
countries in which cartels have eliminated competition, the service 
is noticeably poorer. 

All these things cause the storeskeeping and purchasing de- 
partments to allow long periods for deliveries of materials— 
usually far longer than is necessary even under such conditions. 
It is necessary to get a purchasing department to adopt a more 
exacting and aggressive attitude in dealing with their suppliers, 
but even when the storeskeeping and purchasing departments 
have done all they can, it is not possible in the average European 
manufacturing plant to do as large a volume of business on as low 
an inventory of materials and supplies as it is in America, due to 
the longer time of delivery. 


Puant Layout 


There is little difference in the application of the principles 
of plant layout in Europe, for managers are just as anxious for 
straight-line production as in the States. Because there are so 
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many old industries, the problem of rearranging the equipment 
and machines in old buildings is more frequently met than at 
home. In one plant we had to change the layout of machines in 
a building which was about 130 years old, and a direct flow of 
material was secured without breaking down any of the walls. 


PLANNING AND SCHEDULING 


Since there is less mass production in Europe, there are fewer 
shops in which the rate of movement is set by an assembly belt. 
The need in most cases is for reserved-time scheduling, that is, 
the type of planning which reserves the time on all machines so 
that when material is issued from the storesroom it will move at 
a steady rate through the shop. Wherever installed this type of 
planning has brought large increases in the volume of produc- 
tion, ranging from 12 to 40 per cent. 

Some of the delays in planning are surprising. When a new 
cupola was to be installed in a foundry we had to reschedule the 
work to allow a day for the building of an improvised altar on 
the molding floor, and another day for the priest to bless the new 
equipment so that it would be safe for use. 


CosTKEEPING 


In costkeeping no important alterations in methods are neces- 
sary to meet European conditions. We have found that the 
modern cost methods are more readily accepted than in America 
because executives are more willing to adopt a method as a whole 
without wishing to alter details. One client, the director of a 
municipal tramway company, said that he expected us to provide 
methods adapted to the peculiar conditions of his plant, and that 
the members of his staff would give us all the information which 
we needed, but would not attempt to mix their old methods with 
the new. 

Methods of costing provide the most effective means of im- 
proving conditions. In a Polish pulp mill it had been the custom 
for years to send six men down into a digester to tramp the chips 
before cooking. At the end of their tramping these men would 
come up out of the digester on a rope ladder, stripped to the waist, 
dripping with perspiration, covered with sawdust, and breathing 
through handkerchiefs which were almost useless in protecting 
them from the dust in which they worked. 

Without any reference to the welfare of the workers, a brief 
comparison of the cost of time lost in this way with the small gains 
of tramping quickly brought about the installation of a revolving 
spreader for the chips which made it unnecessary for any men to 
go down into the digester. 

In the same mill, after the cellulose had been discharged from 
the digesters, workmen had to go down into the pits and shovel 
the mass into a chute. Their wooden shoes did not prevent them 
from getting wet to the knees and the fumes of SO, were so strong 
that they had to come up for air about every ten minutes. 

The traditional attitude in such a case is that men are cheap and 
there are plenty of them. But in order to reduce costs a suction 
device was installed, and the men no longer had to work under 
those unhealthy conditions. 

Many examples could be cited to show how American methods 
break through the European attitude toward cheap labor and 
improve conditions for the workers. ‘ 


IMPROVEMENT OF OPERATIONS 


In the study and improvement of processes and operations 
there is a great deal of inertia to be overcome. Usually the first 
reaction to a proposed change is that it is impossible, and the 
second that it is not worth while, because the time saved would 
be wasted some other way. However, as soon as the interest 
of the managers is aroused they become eager to make these 
studies with their own men, and after some training in the tech- 
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nic these men succeed in bringing about marked improvements. 

The men chosen for this work sometimes have technical 
training, and in other cases are workmen who have developed 
exceptional skill. They are so close to the workers that they are 
able to stimulate creative ideas in the workers’ minds, and as a 
result, the latter take much more interest and pride in undertaking 
and mastering new things. 


INCENTIVE PAYMENTS 


The idea of incentive payments is not new in Europe, and in 
the majority of plants in the author’s experience, piece rates are 
in common practice. The rates have not usually been set with 
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BupGETING—EXECUTIVE CoNTROL 

Within the last few years Europe has taken a keen interest in 
the matter of financial budgeting. This was shown by the re- 
markably successful Budgetary Conference held in Geneva in 
July of this year under the auspices of the International Man- 
agement Institute. 

Even in plants where expenditures are closely watched, as they 
usually are on the Continent, it has been surprising to see how ex- 
penses have been reduced by careful planning and the fixing of 
responsibility which the budgets have brought about. Accoun- 
tants have welcomed them because they do so much to clarify the 
relations between them and the executives. 


Mopern Macuinery IN A PLant 


sufficient care, nor has there been any attempt to determine the 
best method of doing the operation; therefore the rates are not 
successful in securing uniformly high production. 

In applying a bonus system there are no unusual difficulties, 
except that simplicity is even more imperative than in the States 
because workmen are not so well educated. In Russia, where the 
equality of workmen is emphasized, piece rates in several shops 
were said to be a recent development. 


SaLes AND DISTRIBUTION 


In spite of the wide acceptance of American methods of produc- 
tion, Europe has not yet awakened to the importance of distri- 
bution. The need for market analyses is even greater than in 
America, because there are more pronounced differences in the 
customs and buying habits of the people in the various sections of 
European countries. 

In Russia there is no problem of selling because there is almost 
no private trading, but distribution is extremely difficult through 
such an immense territory. 


Recent developments in methods of executive direction have 
attracted the attention of forward-looking executives in Europe, 
who are eager to learn the most dependable technic of securing 
cooperation and of directing instead of following the progress of a 
business. 

It is obvious that one of the principal duties of a chief executive 
is to prepare his company to meet whatever happens in the 
future, and this directs his attention to forecasting conditions 
in general business as well as in the specific business in which he 
is engaged. But European statistics needed to form a basis for 
forecasts are far from complete. The various governments keep 
records of imports, exports, bank clearings, and other matters 
which pass through their hands, and they publish figures which 
are usually prompt and accurate. Some Chambers of Commerce 
also provide valuable data, but the information about specific 
branches of industry, which in this country is secured through 
trade associations or the Department of Commerce, is rather 
meager. For this reason planning for the future of a specific 
business is more difficult in Europe. 
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One client owning plants in three countries and distributing his 
products in six countries, prepared forecasts for all those countries, 
and in spite of the incompleteness of the data he was able to secure 
fairly reliable fcrecasts of changes in business conditions. 


RESULTS 


In order to illustrate the results obtained, other than in in- 
creased production or in savings, by a typical installation, part 
of an address delivered before the Engineers’ Association of War- 
saw by Mr. J. Zaporksi, Technical Director of Lilpop, Rau & 
Loewenstein, a company with 3000 workmen which builds railway 
passenger and freight cars, is given below. Mr. Zaporski says:* 

One of the features of the new method as a whole and in detail is 


a considerable clearness and a simplification of work in all its phases. 
The installation was begun from the last phase of manufacture, the 
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the timely execution of the duties of each of them obliges them to 
bring to attention all difficulties which they meet in their work, 
which causes an automatic improvement of the whole organization. 

In closing I wish to express some of the general impressions on the 
work done. 

The entire personnel of our plant has become deeply interested in 
the new organization. It has penetrated into every part of the fac- 
tory life, leaving everywhere its mark. Naturally there were some 
difficulties which, however, were easily overcome and we can say that 
the better a man understood the spirit of the methods and the more 
deeply he penetrated into those ideas, the more eager he became to 
follow them and the better results he obtained. 

The organization breaks no one’s individuality and harms no one; 
on the contrary, it develops personal efficiency, representing his prog- 
ress in units which are easy to measure. Clear-cut duties and re- 
sponsibilities allow each member of the organization, irrespective of 
the work he performs, to show his own accomplishment. 

All unnecessary ballast, which appeared to be useful but in reality 


Group OF WORKMEN IN A Po.LisH Factory 


erecting shop, and this has brought about its penetration to all our 
needs which actually derive from that shop and are dictated by it. 

The benefits obtained are general. The production has been 
entirely mastered, while the normal management duties connected 
with this production have been mechanized, that is, brought to quite 
determined forms and phases which put clearly defined responsibilities 
on the shoulders of each of the executives, and, in case of divergences 
from the normal flow, allow the fixing of responsibility for each of 
them. 

By this mechanization of every-day duties, the initiative of mana- 
gers and subordinates has in no way been limited; on the contrary, 
executives have today more time to study the improvement of pro- 
duction, since most of their every-day troubles have been taken off 
their shoulders and placed on those of less important men by means 
of planning. 

A proper and accurately defined division of responsibilities between 
members of the management and employees and a strict control of 


3 The complete address, which will be published later in Transac- 
tions as an appendix to the paper, illustrates the methods installed 
and the attitude of an executive toward them. 


obscured the clearness of things, was removed. A sound foundation 
of management was created, that is, a plan thoroughly thought out 
and made in advance for all work. The principles of fair play are 
apparent everywhere; work is made easier, conditions of work are 
improved, and earnings are increased. 


PROGRESS OF MANAGEMENT IN EUROPE 
In every large European country there is a national organiza- 


tion for the advancement of the science of management. These _ 


groups have received financial support from their respective 
governments, which have been anxious to obtain the advantages 
of good management in their struggle for export markets. The 
work of collecting information and broadcasting it to technicians, 
managers, and the public at large, as well as the translation of 
books and papers on management subjects, has been done by these 
national groups. 

The International Management Institute in Geneva has 
shouldered the difficult task of coordinating the work of these 
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national organizations and stimulating the free interchange of 
information among them and the American groups. 

Four international management congresses have been held in 
Europe, presided over by such statesmen as Mazaryk, Mussolini, 
and Tardieu, and attended by thousands of delegates who have 
gone back to their homes in every industrial country with an 
added realization of the importance of management.‘ 

At the present time there is in Europe a more general under- 
standing of the fact that conditions are changing. Industrialists 
are realizing that the acceleration of change which has taken place 
since the Great War cannot be expected to slow down. They 
are therefore reorganizing their businesses, not only to fit changed 
conditions but to anticipate further changes. They are seeking 
more flexible methods, more effective planning for the future, run- 
ning comparisons of what actually happens with those plans, and 
are training executives to see the tendencies thus revealed and take 
the action necessary to get the best results from those changes. 


TECHNOLOGICAL UNEMPLOYMENT 


In Europe more consideration is being given to technological 
unemployment than here at home. Labor is less mobile there 
because it is more attached to the land, and also because jobs are 
more difficult to find and therefore losing one’s position is much 
more serious than here. 

In many cases the head of a business gives his personal atten- 
tion to providing positions for the workers who are displaced by 
labor-saving machines or processes. .He does this in a variety 
of ways: by passing a part of the savings due to the new machine 
on to consumers in the form of lower prices in order to increase 
the volume of sales; by improving quality; by extending the 
service to consumers; by more intensive advertising; by taking 
on additional lines of manufacture, and sometimes by building 
entirely new plants to absorb the workers released by the intro- 
duction of new equipment or methods. 

In those countries where there is a good deal of unemployment 
due to economic conditions, the introduction of better methods 
is particularly difficult, but it must go on because the high costs of 
production and ineffective sales methods have been largely re- 
sponsible for the gradual decrease of business and the consequent 
increase of unemployment. 


MANAGEMENT HELPS THE WORKER 


The introduction of fhe new management into European plants 
has almost invariably brought about better working conditions, 
higher wages, and steadier employment, just as it has in America. 
It is fortunate that there is on both continents a growing recogni- 
tion of the worker. It is particularly easy to see this in some of 
the older countries where there are so many reminders of the 
early stages of the industrial era, when a worker’s time, health, 
and even life itself were held so cheap. The long hours he worked, 
his miserable wages, the inhuman punishments he suffered for 
any infringement of the rules, and the conditions under which 
women and children were employed, seem incredible today. 

The general welfare and prosperity of a nation appear to go 
hand in hand with the better appreciation of the worker. A re- 
alization of his importance as a consumer has done much to bring 
him better wages and a higher standard of living, which in turn 
has helped general prosperity. His influence as a shareholder is 
also beginning to be felt, and in many plants on both continents 
he has a good deal to say about management policies. 

In Russia the satisfaction of the worker is regarded as one of 
the prime objects of industry. This year, when asked by the 

4In order to give a more complete picture of the progress of 
management in Europe, brief reports from leading industrialists in 
nine countries, summarizing what has taken place there and point- 


ing out present tendencies, will be published later in Transactions 
as appendixes to the paper. 
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Soviet Institute of Management Technic to develop and install 
management methods in an entire branch of industry, the author 
was requested to keep the following objects in mind: 

To provide safe and healthy conditions for the worker; 

To remove from his path the obstacle which prevented him 
from doing good work; 

To enable the worker to understand his part in industry and 
to have maximum freedom for self-expression. 

This is of course a statement of aims and these conditions have 
not yet been introduced into industry; however, when her plans 
have been carried further, it seems quite possible that Russia 
may make a major contribution to the welfare of mankind by de- 
veloping the worker and improving his position in industry, and, 
even though we may not agree with her political dogmas, the 
Western world should not hesitate to learn as much as it can 
from this gigantic experiment. 

One of the greatest services the management engineer can ren- 
der is to make existing knowledge and method available so that 
constructive minds will not need to go over ground which has 
already been covered: to simplify the routine so that it will 
require a minimum of time, and in other ways to free the creative 
energies of executives and workers. 

The pioneering work of applying science to management has 
been done, and the mechanisms or technic of management have 
been developed. Much will be done in the future to improve 
this technic and extend its application to new fields, but the task 
of the management engineer now is to place this science of 
management at the disposal of every part of industry and then to 
concentrate his energies on developing the individuals and stimu- 
lating their creative brains. 


CoNCLUSION 


When we read the reports of disarmament conferences, hear 
the threats and counter threats of government spokesmen, 
and watch the frantic building of tariff walls, the picture is dis- 
couraging. 

The workman on the frame of a fifty-story skyscraper knows 
that his safety depends on his ability to focus his eyes and con- 
centrate his mind on the steel beam immediately before him. It 
is the same with the engineer—he does not allow himself to be 
distracted by other things or to worry about the complexity of 
the maze about him. He takes one thing at a time and organizes 
that to the best of his ability, and then goes on to the next, 
building carefully, even if the extent of his work seems small. 

The engineer is busy with his plans and charts, his records and 
forecasts, but nevertheless he is sensitive to what is going on 
around him and the changes which management is bringing about. 
He sees it provide machines to take the burdens from man’s 
back, allowing him to use his mind rather than his animal strength, 
and to free himself from poverty. He sees industry teaching 
men to understand more clearly their aims and to cooperate in 
reaching those objectives; fair play becoming a daily babit rather 
than a text for a sermon; the authority of leadership going to 
those who are capable of leading without regard to class lines. 

The engineer sees executives imparting to others the knowledge 
which they formerly kept entirely to themselves, and whole 
groups of industries overcoming their suspicions and exchanging 
information for mutual benefit. He sees commercial agreements 
being made which disregard boundaries and forget the fears and 
hatreds of the past. He hears the shouting of warriors and 
idealists exhorting people to follow them to freedom and hap- 
piness, but as he goes on with his work, he watches the machine 
age and the new management breaking down barriers, healing 
old wounds, wiping out poverty, and giving men more freedom 
to develop themselves and to prepare the next generation to lift 
higher the torch of progress. 


‘ 
a. 
| 
wf 
5 
| 
i 


Crane Lubrication 


By EUSTIS H. THOMPSON,! BALTIMORE, MD. 


FEW years ago the author was 

given charge of the crane equip- 

ment of the Baltimore Copper 
Smelting & Rolling Company. At that 
time the Baltimore Company had thirty- 
seven bridge cranes, principally of 10 tons 
capacity, six monorails, two of which were 
just going into operation, six furnace-charg- 
ing machines, and about a dozen hoists. 

Within about three years, one monorail 
and six bridge cranes were added, and 
shortly after, as a result of some changes in 
ownership, four bridge and two monorail cranes were removed 
from the group. Although the maintenance of the remaining 
crane equipment was carried on under one supervision, some of 
it came under the ownership of the Revere Copper and Brass 
Corporation. About one-half of the bridge cranes were closely 
interchangeable, being of the same capacity and make. 

Four different makes were represented altogether, ranging from 
a recent product of one of the largest manufacturers to a few 
antiquated cranes, one of which was built before its maker had 
adopted serial numbers. 

It is a significant fact that the oldest cranes have not generally 
been scrapped and replaced by newer and improved machines. 
The general policy has been to incorporate inexpensive changes or 
improvements so that the present demands can be met without 
appreciable delays, and at a reasonable maintenance cost. 

One of the oldest cranes charges, or assists in charging, two of 
the largest furnaces. Its capacity is five tons, and its average 
load four to five tons. Other charging cranes of more recent 
design are of twice this capacity, but handle ordinarily four to 
five tons at a lift, which is practically one-half load. 


CRANE SERVICE 


After the war came a period of increased production. Repairs 
had been restricted previously to the lowest reasonable point, so 
that the increased crane activity developed many weaknesses. 
In fact, delays were so much in evidence that on one occasion, 
when the entire equipment ran a week without once delaying pro- 
duction, it was felt that a record had been made. 

It soon became apparent that lubrication trouble was respon- 
sible for a large amount of delay and maintenance expense. For 
instance, an important crane went out of commission, shutting 
down a department for half a day on account of a bridge journal 
running dry. Armature changes were similarly frequent, and 
repairs high. Most armatures turned out to be oil-soaked. 

The most frequent direct complaint was lack of lubrication. 
The crane operators were too busy, ignorant, or lazy in some in- 


1 Lubrication Engineer, Baltimore Copper Smelting & Rolling Com- 
pany. Mem.A.S.M.E. After graduating in 1905 from Cornell, Mr. 
Thompson spent ten years with the General Electric Co., principally 
engaged in solving operating problems of steam-turbine and electrical 
machinery. He then engaged in consulting work for a number of years, 
after which he successively served as electrical engineer to the Uni- 
versal Steel Co. at Pittsburgh, assistant to the superintendent of 
operation of West Pennsylvania Power Co., and on the editorial 
staff of Power. In 1925 he joined the staff of the Baltimore Copper 
Smelting & Rolling Co. as crane superintendent, later becoming 
lubrication engineer. 

Contributed by the Petroleum Division for presentation at the 
Annual Meeting, New York, N. Y., Dec. 1 to 5, 1930, of Taz AmeRI- 
caN Society OF MECHANICAL ENGINEERS. 


stances, to lubricate properly. Repair men sometimes failed 
to lubricate their work properly. The men on the floor frequently 
called for a lift when an operator was on top of the crane oiling 
or greasing it. Crahe operators sometimes alleged that floor 
men watched for such opportunities in order to display industry of 
a questionable and malicious nature. 


How Crane LupricaTION Was OBTAINED 


One of the first things done was to get the elementary matter of 
lubricating the cranes on a more dependable basis. 

It was not considered practicable for one or two men to under- 
take the work. Distances were comparatively great, as many 
departments were a quarter of a mile or more from each other. 
Also certain cranes were so busy that it was difficult to get a 
lubricating period at the same time each day or week. 

On the other hand, the regular crane operators were best able 
to apply the lubricants as the demands of production allowed. 
This, however, required the interest and cooperation of their 
foremen who were engaged in production work. 

The department heads in locations where the most trouble 
occurred were each asked to appoint a man to visit the cranes 
personally once a week to see if the operators were lubricating 
them properly. The responsibility for a bearing failure could 
then be immediately placed on this inspector, and it was then to 
the best interest of the department head to find the delinquent 
operator and correct the error of his ways. 

It required a year or more to get this plan adopted completely. 
The departments which first introduced it went through six 
months with clean records; those which did not had quite different 
results. 

At the end of each six months, the situation throughout the 
plant was reviewed by means of letters, copies of which were 
sent not only to the inspectors but also to the foremen and higher 
executives. Each time the record improved, and each time a 
better showing was made the goal for the next period. 

Finally some of the departments ran two or three years with- 
out losing a bearing, and since then the entire equipment has 
operated with a loss of but two or three bearings a year from 
careless lubrication. 

Armature losses from oil were largely prevented, and crane 
delays and expenses were reduced accordingly. Maintenance 
work was finally executed by one repair crew for both mechanical 
and electrical work for the majority of the cranes. All work now 
is the result of frequent inspections. Controllers are repaired at 
frequent intervals, while other work is saved as far as possible 
for a scheduled repair day that comes once in two months. 

Spare armatures equipped with fitted bearings are available 
for use in case of armature failures. 

Crane spare parts, including lubricating and oil-tightening 
devices, are kept on hand by the storekeeper in accordance with 
a carefully worked-out list, and are ordered by means of a blue- 
printed specification. 

With this description as a background, the general crane 
lubrication will be dealt with, and then some special problems. 


GENERAL LUBRICATION 


Stock Lubricants. For the various kinds of machines through- 
out the casting houses, refineries, rolling mills, etc., certain types 
of lubricants are carried in stock. 

For instance, the light, medium, and heavy types of lubricating 
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oil fit any ordinary mill or shop lubricating condition. Special 
oils, such as for turbines and compressors, are not here considered. 

Besides the service to be met, the oils are selected to meet mar- 
ket conditions. Generally speaking, oils are purchased on the 
basis of giving the required satisfaction at the lowest overall cost. 

Standard specifications are provided for lubricating oils, with 
the requirement of satisfaction in service. In some cases de- 
tailed lists of lubricants required for various machines have been 
issued. Specifications of three mill lubricating oils are as follows: 


Saybolt viscosity Baumé Flash Fire 


Light mill oil............ 230 at 100° F. 25.9 405 465 
Medium mill oil.......... 550 at 100° F. 20 375 425 
Heavy mill oil!.......... 144 at 210° F. 25.2 550 630 


1 Actually cylinder oil containing 5 per cent of tallow. 


Three lubricating greases are used: 


(1) No. 3 cup grease, solidifying at 185 deg. fahr.; com- 
plying with U.S.G. Standard Specification 2C, Tech- 
nical Paper 323A. (Department of the Interior, Bureau 
of Mines.) 

(2) Cable grease, solidifying at 110 deg. fahr. and consisting 
essentially of a heavy, dark-body oil containing 13 per 
cent of magnesium carbonate and less than 1 per cent 
of graphite, being a distillation residue not refined, simi- 
lar to black oil. The magnesium carbonate assists 
operation at a higher temperature by preventing thin- 
ning out to some extent. 

(3) Pressure system grease, solidifying at 80 deg. fahr. 
This is a sodium soap grease containing cylinder-oil 
stock, used for grease systems and roller bearings. 


Greases for roll necks are not here included. 

Gear Coatings. Twosticky-type gear coatings are used. These 
are compounds of asphaltum and pine oil. No. 1 solidifies at 80 
deg. fahr., and No. 2 at 160 deg. fahr. 


Cuoice or LUBRICANTS FOR CRANES 


Oils. At one time practically the entire crane equipment was 
lubricated with light mill oil. This is a paraffin type of lubricant 
and met with most diverse requirements, such as lubricating 
axles on trucks which were used in baking ovens at 400 deg. fahr., 
as well as the bearings of electrical machinery where the original 
filling of oil with a little occasional make-up has lasted sometimes 
as long as ten years. This is the least expensive of the three oils 
and used by far in the greatest quantity. . 

Later on the crane equipment was changed over to the medium- 
type oil, which isa naphthene type. The reasons for this change 
were as follows: 

1 Outdoor cranes sometimes gave trouble due to oil being 
congealed in the bearings during cold weather. The naphthene 
oil flows as a liquid at a much lower temperature (0 deg. fahr.) 
than the paraffin type (35 deg. fahr.). 

2 Many cranes operate in close proximity tofurnaces. The 
light paraffin oil thins out to an undersiable extent in the warm 
bearings. Operators frequently mix heavy or cylinder oil in 
the bearings during the summer time. 

The heavier medium oil gave a greater body at the operating 
bearing temperature in hot weather than light mill oil. 

3 Many bearings leaked oil excessively, making the least ex- 
pensive oil desirable. These, however, have been oil-tightened 
so that the cost of operation with the higher-priced medium 
oil is justified. 

4 One type of oil can be used for all seasons and all conditions, 
so that it is not necessary to supervise the lubricating so closely 
to make sure that cylinder oil is not added in the winter, etc. 

5 The heavier body of the medium oil is of special benefit in 
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starting up and quick-reversing. It protects the babbitt lining 
from rubbing and shock much better than light oil. 

Table 1 gives results of tests of two matched oils, one of naph- 
thene base and one of a paraffin base. In this particular instance, 
the naphthene oil costs less than half that of the paraffin. 


TABLE 1—TESTS OF TWO MATCHED OILS 


Paraffin oil Naphthene oil 


Appearance by transmitted light .. Very dark red Dark red 


Gravity, Baumé, A.P.I.....:........ 2 
Corresponding specific gravity...... 0.9050 0.9211 
470 410 
Viscosity univ. at 100 deg. fahr...... 514 

Viscosity univ. at 150 deg. fahr...... 145 144 
Viscosity univ. at 210 deg. fahr...... 65 55 
Carbon residue, per cent........... 0.92 0.50 


- Some of the difference between paraffin- and naphthene-type 
oils are listed in Table 2. Further information can be obtained 
from the volume “American Lubricants,’ by L. B. Lockhart, 
also “Industrial Oil Engineering,’ by J; B. Battle. 


TABLE 2 PARAFFIN VS. NAPHTHENE OILS 
(Qualities compared at the same viscosity) 


Chain compoun Cyclic compound 
CH2CH2CH2CH2CH: 
Formula type.......... 
5C 12H &C 10H 
More hydrogen Less hydrogen 
Relative weight of unit 
volume at a given vis- 
eae Lighter Heavier 
Bloom y by refracted 
light or reflection)..... Green Blue 
Flash and fire points..... High Lower 
pO eee All kinds Medium and light oils 


of around 500 vis- 
cosity, and below but 
not in cylinder oils 
Relative cold test and 
Higher Lower 


For equal viscosities at 100 deg. fahr. the naphthene oil will have 
less viscosity at higher temperatures, such as 210 deg. fahr., than 
the paraffin type. 

Where one oil is substituted for another at higher-temperature 
service, the viscosities at the operating temperature should be 
checked. 

Grease. Cup grease needs no special comment. Old cranes 
are lubricated throughout with grease cups, while the newer 
types have oil-ring motor bearings and journals packed with wool 
waste and oil. 

Grease cups are preferred to pressure guns or grease pressure 
systems for the following reasons: 

1 An operator must be in close proximity to the bearing when 
feeding a grease cup. Heating or cutting of the bearing is more 
apt to be observed than when a gun or centrally located grease 
pump is used. 

2 It is ordinarily easy to tell from the feel of a grease cup 
whether it is stopped up or feeding. This is more difficult with 
a gun, and not ordinarily possible in a central system. 

3 -It appears more convenient to fill the top of each grease 
cup from a bucket of grease than to apply a gun to a bearing, or 
to use gun-filled grease cups. 

4 Pumps and grease systems may possibly get out of order. 
The grease cups used at present give no serious trouble from this 
cause. 

5 Much trouble has been experienced from grease pumps 
being removed or stolen by operators due probably to the fact 
that automobiles are fitted for this form of grease application. 

6 A grease cup in a place hard to reach is more convenient 
than a gun application. This point, however, is open to con- 
siderable argument. 
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7 Grease systems mean small pipes running to all bearings. 
This involves greater trouble when doing repair work and there is 
a greater tendency for dirt to be introduced when the pipes are 
disconnected. Such pipes are easily damaged by repair men or 
operators. 

8 Last, but not least, grease cups are the cheapest and simplest 
of all such devices. 

The author is well aware, however, that grease guns and pres- 
sure systems are utilized advantageously in many plants through- 
out the country for crane equipment. 

Many of the foregoing statements would not be true for differ- 
ent operating conditions, while others represent personal prefer- 
ences rather than the results of a generally accepted viewpoint. 


GreEasE-Cup TROUBLES 


The principal trouble with grease cups in the Baltimore com- 
pany’s plant have been: 

1 Caps being lost due to vibration or wilfully thrown away 
by the operator. 

2 Caps being cross-threaded when filled. 

3 Loosening of cups due to vibration. 

4 Cups being too small for convenient use. 

Losing of caps was prevented principally by using chains to 
hold them to the stems or other supports. A little tightening of 
the supervision induced the operators to treat the grease cup with 
respect. Cross-threading has been practically eliminated by 
adopting a larger type of grease cup with a coarse thread. 

After trying many types of grease cups, one was finally stand- 
ardized which turned out to be about the lowest in cost and sim- 
plest in construction. It is a two-ounce cup. 


Gear LUBRICATION 


In general the cranes are equipped with hardened and heat- 
treated gears, and in most cases ordinary cup grease gives a 
satisfactory life of the gear teeth, such as ten or twenty years. 
Cup grease is always available on the crane, and therefore natu- 
rally becomes the gear lubricant. 

Exceptions to this are one or two cranes where grease from the 
bridge-wheel drive gears tends to fall on the track and make it 
slippery. This in turn causes the cranes which have a short 
bridge to slew around and bind on the rails when stopped quickly. 

A sticky type of gear lubricant such as No. 1 can be applied in 
such cases satisfactorily. 

It is believed that the sticky type of lubricant tends to give a 
longer gear life. This has been illustrated on roll-train reduction 
gears and pinion stands. 

It is evident that gear teeth tend to squeeze out lubrication 
film. The film is not positively confined as in a sleeve bearing. 
This is especially so at slow speeds. 

Gears operate theoretically on a line contact so that the area 
of contact is exceedingly small and the unit pressure on lubri- 
cants is correspondingly high. In addition to this, the align- 
ment is seldom good enough to insure true line contact, so that 
shocks and jars must exaggerate conditions. 

This sticky type of gear coating produces a film of high friction, 
but of immensely more resistant body. There are also lubricants 
on the market which combine the two qualities of heavy body and 
oiliness. It would be difficult from a practical viewpoint to use a 
sticky gear coating in cranes, as it would doubtless reach bearings 
or other places where it would be objectionable. In some places 
the gear speed is too high for this material. 


Specrat LusricaTING PROBLEMS 


It is not easy as a rule to obtain the consent for spending money 
for changes and improvements. Development work often re- 
quires a number of trials in order to find a solution which brings 
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all factors desired under control at the lowest reasonable cost for 
installation and maintenance. 

However, it is perhaps true elsewhere as well as at this plant 
that improvements which can be obtained for little or no cost, 
practically speaking, are more readily accepted. This attitude 
has resulted in interesting solutions on several occasions. 

Case No. 1—Oil Leakage on Monorail Hoist Armature. Several 
monorail cranes of obsolete design gave much trouble from losing 
hoist armatures due to oil leakage. The worst offender on one 
occasion required a hoist-armature change each month for six 
months. 

A mechanical load brake operating in a bath of oil churned 
the latter up, throwing oil along the hoist-armature shaft into 
the hoist armature. This was remedied by placing a diaphragm 
and an oil thrower between the oil cellar and the commutator, 
although there was very little room to install these devices. (See 
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LUBRICATION 


Fig. 1.) The result was that armature life was extended to about 
six months. 

An ideal way of overcoming this trouble would be to eliminate 
the mechanical load brake, and rig up an electric brake and dy- 
namic braking system instead. Contrasted with the cost of 
repairing armatures, this would appear to require a comparatively 
gigantic investment. 

After trying to work out some solution that could be introduced 
almost without cost, a change in mechanical brake lubrication 
from oil to grease suggested itself. 

The load-brake shaft was then equipped with a grease cup and 
drilled so that grease would be conducted to the friction surfaces. 
The oil-tightening device was practically 100 per cent effective 
in keeping out the grease. A hole was placed in the load-brake 
casing so that grease would not accumulate above a certain 
amount, as otherwise it would escape through this hole. All 
monorails have thus been changed. 


Why 
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As a result, the armatures now operate in a bone-dry condition; 
and this oil trouble has been entirely eliminated. 

Case No. 2—Oil-Tightening Motor Bearings. Oil leakage was 
a considerable factor in the maintenance cost of a certain type 
of motor, of which there were a large number in the plant. Oil 
leakage was caused by the following conditions: 

1 Catch grooves for oil at the ends of the bearings were of 
various designs, and frequently drained in an improper manner. 

2 The babbitt lining used when rebabbitting the bearings often 
contained considerable lead, and wore out very fast. 

3 The operators in filling the bearings lifted the caps on top, 
and poured oil in large quantities. The regular overflows would 


Hood Oil-Ring Guard 
= lid Bolted On 
Bearin. 
| Y Bore ez" 
| 
4 
oler Three 
y Drain Holes 
‘Draphragm 
Collar 


“Ample Drain to 
Cellar 


Fig. 2 Om oF Motor BEARINGS 


not carry the excess oil off quickly enough, so that it ran inside 
of the motor housings. 

4 Excessive wear, and occasionally loss of the bearings, was 
sometimes caused by the oil rings being thrown above the shaft, 
and catching on a projection in the oil cellar. 


CHANGES TO PREVENT O1L THROWING 


Several efforts were made to overcome these conditions, the 
final solutions being as follows: 

1 The bearings were standardized with generous catch 
grooves extending around at each end, and drained by holes of 
ample area. 

2 A tin babbitt of high grade and containing no lead (tin 88, 
antimony 7, copper 5) was substituted for the original type of 
lining. A section of this bearing is shown in Fig. 2. 

3 The lids on the tops of the bearings were fastened down by 
bolts so that the operators could not easily lift them when oiling 
up. Oil was introduced through the overflow cup in the lower 
part of the bearing, so that the oil level could not be too high. 

4 A wooden guard was installed over the oil ring, so that it 
could not rise high enough to catch. 

5 It was found in many motor heads that the oil leaking out of 
the inside end of the bearing did not run back quickly enough to 
the oil cellar. Instead it tended to leak off inside the motor. 
The motor heads were changed so as to supply sufficient drain- 


age. 
6 A diaphragm or washer fitting the shaft closely to prevent 
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oil leakage along the shaft was a feature of later cranes purchased. 
This was installed also on the older cranes. 

Case No. 3—Eliminating Trouble on Hoist-Motor Brakes. A 
certain type of crane, now obsolete with the manufacturer, was 
fitted with a cone-type brake on the hoist-motor shaft. It was 
the experience for many years that the motor shafts became easily 
sprung and sometimes broken. In order to prevent the cones 
from falling down and causing injury when shafts broke, guards 
were placed on the motor heads to catch the cones. 

The cone contained wooden blocks that engaged the stationary 
steel clutch. A solenoid opened the brake when current was ap- 
plied to the motor, and closed it quickly when the current was 
interrupted or turned off. 

Since the motor operated at about 1500 r.p.m. and the dry 
wooden blocks tended to seize the clutch, tremendous strains 
were introduced, and the wear on various mechanical parts was 
severe. The necessity for frequent adjustment and renewal of 
parts made this brake a highly objectionable feature. 

The usual method of overcoming such trouble was to eliminate 
this type of motor brake by substituting the usual jaw-type 
brake together with dynamic braking, and eliminating the me- 
chanical brake which carried the hoist load. 

The mechanical brake occasionally got out of adjustment, 
leaving some of the load to be taken up by the motor brake, and 
greatly increasing the dif- 
ficulties. The motor brake 
was designed only to stop 
the motor. 

The problem was at- 
tacked with the idea of 
not spending any money, 
practically speaking, for a 
remedy. In other words, 
the idea of using a dy- 
namic braking system 
was discarded while look- 
ing around for other solu- 
tions. 

It was known that 
grease placed on the 
wooden friction blocks 
stabilized operation for a 
while. It therefore seemed 
probable that the seizing 
action of the dry blocks 
was something that might 


be overcome by a4 per- 
manent type of lubrice 
Costs tion. 

The stationary clutch 
was therefore drilled and fitted with a grease cup. This proved 
to be animprovement, but it was not sufficient. ‘See Fig. 3.) 

It was then found that only one surface of the clutch received 
lubrication, while the companion surface of the clutch which 
made contact with the inside surface of the wooden friction blocks 
still set up undue strains. 

A second grease cup was therefore installed to take care of 
this surface. The result equaled expectations, if it did not ex- 
ceed them. For practical purposes the continual adjustment is 
no longer necessary, the use of wooden friction blocks has been 
reduced about 60 per cent, and springing of shafts practically 
eliminated. 

The cranemen feed grease in one or more times a day. Any 
undue heating tends to melt grease in the pipes and supply lubrica- 
tion. The drying action of the wooden plugs is checked so 
that they tend to remain tight in the clamps. 
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Destruction Test of an Electrically Welded 
Superheater Drum 


By O. L. COX,! WASHINGTON, D. C. 


made on a drum similar to the drums 

being manufactured* for use on one 

of the light cruisers for the U. S. Navy.* 
The test drum was constructed of the 
same material and to the same dimensions 
as the actual drums, except that only one 
steam nozzle was installed and only 108 
tube holes were drilled. The drum ready 
for test is shown in Fig. 1, with the tube 
holes plugged. It is approximately 18 in. 
in inside diameter, 8 ft. 4 in. long, and 
has a wall thickness of !/, in. except for the tube sheet, which is 
1!/, in. thick. The head is elliptical and 5/; in. thick. There 
are three longitudinal welds: the top head, bottom flange, and 


si test about to be described was 


— 


Fie. 1 Drum Ser Up ror 


steam nozzles are welded on with proper reinforcement to main- 
tain uniform strength. (See Fig. 8.) 


1Captain, U.S.N. Bureau of Engineering, Navy Department. 
Captain Cox was born at Rix Mills, Ohio, October 16, 1883. He 
entered the U. S. Naval Academy in September, 1901, from which 
he was graduated in 1905. After four years service at sea he took 
a two-year post-graduate course in engineering at the Naval Acad- 
emy, which he completed in 1911. Since that time he has succes- 
sively been chief engineer, U.S.S. Salem, 1911-1912; assistant in 
design division, Bureau of Engineering 1912-1915; assistant in- 
spector of machinery, Fore River Shipbuilding Co., Fore River, 
Mass., 1915-1916; assistant engineer and chief engineer, U.S.S. 
Nevada, 1916-1918; engineer officer, Navy Yard, Charleston, S. C., 
1918-1921; inspector of machinery, Westinghouse Electric and 
Manufacturing Co., East -Pittsburgh, Pa., 1921-1922; assistant 
in design division, Bureau of Engineering 1922-1925; and division 
and fleet engineer, Battle Fleet, 1925-1927. He has been head of 
the design division, Bureau of Engineering, since April, 1927. 

2? Manufactured by A. O. Smith Corporation, Milwaukee, Wis. 

3 The Bureau of Engineering of the Navy Department permits 
the use of hollow-forged drums and welded drums where the method 
of welding has been specifically approved and the efficiency of the 
welding will be guaranteed by tests proposed by the manufacturer 
and considered completely adequate by the Bureau.—EpITor. 


The method of plugging the 1'/,-in. tube holes is clearly shown 
in Fig. 2. These holes were located adjacent to the steam nozzle. 
The material used was Class “B’’ boiler plate with a mini- 


Fig. 2 SHowrna MetuHop or Tuse Howes 


mum ultimate strength of 55,000 lb. per sq. in.; minimum yield 
point one-half the ultimate strength, and minimum elongation 
in 2 in. approximately 25 per cent. The average ultimate 
strength was about 57,500 Ib. per sq. in., and the working pres- 
sure of drum, 300 lb. per sq. in. gage. 

The drum was given a thorough coating of lime wash and the 
steam nozzle fitted with a blank flange. Connections were 
made to this nozzle for water supply and an air vent. The con- 
nection to the pressure gage was taken off the lower flange bonnet. 

The following table gives the various hydrostatic pressures 
to which the drum was subjected. After each test the pressure 
was reduced and a careful inspection made. 


Pressure applied, 


lb. per sq. in. Remarks 

500 O.K. 

= Tightened up on flange bolts on steam nozzle 

1040 Tightened up tube-hole plugs 

1250 

1500 

1675 Slight cracking of lime wash on '/:-in. plate, indicating 
yield point 

— General cracking of lime wash. See Fig. 3 

2565 Gasket in steam nozzle failed. Replaced 

2450 Gasket in steam nozzle failed again. Flange badly warped 
Replaced blank flange by welding in plug 

2750 Two studs in lower flange failed. One replaced, C-clamps 
put on other 

2770 or > ligament between two tube holes. See Figs. 

and 5. 


Fig. 4 shows clearly the yielding in the tube sheet and the 
deformation of the tube holes. The bulging of the tube sheet | 
reached maximum of in. 

The calculated stress at failure in the ligament is approximately 
66,000 Ib. per sq. in., and in the '/;-in. plate 49,900 lb. per sq. 
in. when the ligament failed. The calculated stress at yielding 
in the '/;-in. plate is approximately 29,700 lb. per sq. in. 

The uniform strength of the drum is well illustrated in Fig. 
3, which shows general cracking of the lime wash throughout 
the length of the drum, and particularly on the steam nozzle 
and its reinforcing pad. 
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Fic. 3 SHowING YIELDING OF !/2-IN. PLATE. 
PER Sa. IN. 


Fie. 6 Test SpecIMEN OF THREE PIECES OF BOILER PLATE WELDED 
TOGETHER AND THEN MACHINED TO SIZE 
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Fic. 4 SHow1ne LIGAMENT THaT FaILtep. ALso GENERAL YIELD- 


ING OF 1!/,-IN. TUBE SHEET 


ETS 


Fic. 8 GENERAL DIMENSIONS OF Drum TEsTED, SHOWING LOCATION OF WELDS 


One of the methods of testing the effectiveness of the weld 
is illustrated in Figs. 6 and 7, where three pieces of boiler plate 
are shown welded together. After welding, these specimens 
were machined to a final width of 2.220 in. and a thickness of 
1.111 in., and then lightly etched to distinguish the weld. Three 
1'/,in. holes were drilled through the test specimens: one tan- 
gent to a weld, one in the parent metal, and one in the center 


of the weld. The specimens broke through the hole in the 
parent metal as shown in Fig. 7. The results obtained were as 
follows: 


Total load at yield.......... 46,550 lb. 43,200 Ib. per sq. in. 
Total load, ultimate......... 68,110 1b. 63,300 lb. per sq. in. 
Elongation in 2 in., per cent... 25 


Reduction of area, per cent. . 48.8 


i 
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Markings on Bullets and Shells Fired From 
Small Arms 


A Study of the Engravings Made on the Cylindrical Portions of Bullets by the Lands and 
Grooves of Bores of Firearms, and of Breech-Block Imprints on 
Cartridge Cases and Firing-Pin Imprints on Primer Cups 


By CHARLES O. GUNTHER,? HOBOKEN, N. J. 


ruary, 1930, issue of MECHANICAL EN- 

GINEERING, the author presented the 
subject-matter of bullet and shell markings 
in its simplest aspects as exemplified in the 
automatic pistol, caliber .45, model of 1911, 
U.S. Army. It was shown that the cyl- 
indrical portion of the bullet is engraved 
by the lands and grooves as it passes 
through the bore of the weapon, and that 
itis from an analysis of this engraving that 
the characteristics of the bore are deter- 
mined in order to establish the identity of the weapon from 
which a given bullet was fired. The ejected cartridge case 
carries the breech-block and firing-pin imprints as well as the 
marks left by the extractor, and these offer evidence for the 
purpose of identifying the weapon from which the cartridge 
case was ejected. The underlying principle may be stated, 
somewhat crudely, perhaps, as follows: 

If a surface is brought in contact under pressure with another 
harder surface, the resultant effect upon the softer surface 
will depend upon the relative hardness of the two surfaces, 
the character of the harder surface, the magnitude of the pres- 
sure, and the relative motion of one surface with respect to 
the other. 

Surfaces which have been subjected to machining operations; 
the impression of the breech block on the base of the cartridge 
case and the primer cup; the engraving of the jacket of the bullet 
as it passes through the bore; the marks left by the extractor on 
the cartridge case; the crater formed in the primer cup by the 
firing pin; the marks made by the die in drawing the jacket of 
the bullet — all these are illustrative of the principle stated 
above. 

The conditions existing in the bore of a new barrel are the 
result of the operations incident to its manufacture. In this 
connection it is of interest to note that the Ordnance Department 
manufactures a pair of barrels for this pistol from a single forging, 
as shown in Fig. 1. After certain machining operations and 
the rifling operation are completed, the barrels are separated. 
Fig. 2 shows the barrels as they appear before separation. Since 


1A partial statement of results of a research being aided by En- 
gineering Foundation. See previous article in MECHANICAL ENGI- 
VNEERING, February, 1930, pp. 107-113. 

2 Major, Ordnance Reserve, U. S. A. Consulting Engineer and 
Professor of Mathematics, Stevens Institute of Technology. Mem. 
A.S.M.E. Professor Gunther received his degree of M.E. from Ste- 
vens Institute in 1900, in which year he joined its faculty as an in- 
structor. He was appointed to his present position in 1908. In 
1918 and 1919 he was with the Ordnance Department of the United 
States Army, during which time he was closely associated with the 
experimental and development work in small arms and small-arms 
ammunition at Springfield Armory and at the Small-Arms Ballistic 
Station, Miami, Fla. 


I N AN ARTICLE published in the Feb- 


the ends of the forging form the muzzle ends of the finished 
barrels, it follows that in cutting the grooves of the rifling, the 
tool has traveled in a direction from breech to muzzle in one 
of the barrels and in the reverse direction in the other barrel. 
The barrels are not lead lapped after the rifling operation.* 
Barrels are lead lapped to remove some of the tool marks as 
well as to remove the sharp edges of the lands which are left by 
the rifling tool. The usual practice is not to lap the barrels of 
pistols and revolvers which are designed primarily for use with 
the metal-jacketed bullet. 

The forcing cone is formed by chamfering the breech ends of 
the lands. The lands rise to their full height of 0.003 in. in a dis- 
tance of 0.086 in. from the beginning of the bullet seat. Fig. 3 


Fic. 1 For Parr OF BARRELS FOR ORDNANCE 
DEPARTMENT AUTOMATIC PISTOL 


Fig. 2 Barrews or Fic. 1 Arrer MACHINING BUT BEFORE SEPARA- 
TION 


is a view of a section of an old barrel showing the bullet seat and 
the forcing cone. The end of the land ab shown in Fig. 4 (re- 
produced from Fig. 6 of previous article in the February issue) 
is to be interpreted as that part of the surface of the forcing 
cone in contact with the surface of the bullet, and the edge of 
the land ab is to be regarded as the intersection of the cylindrical 
surface of the land with the conical surface of the forcing 
cone. 

In the manufacture of ammunition for this weapon,‘ present 
methods of the Ordnance Department provide for seating the 
bullet in the cartridge case without crimping the cartridge 
case to the bullet and without the use of indents. The jacket 


3 An analysis of the engravings on the jackets of bullets fired from 
a pair of barrels so manufactured at Springfield Armory will form the 
subject-matter of a subsequent article. 

4.No detailed description of various types of weapons and am- 
munition is contemplated, as there are a number of excellent books 
published which cover this subject, e.g.: 


“Pistol and Revolver Shooting,” by Major Julian 8. Hatcher. 
“American Small Arms,” by Edward S. Farrow. 

“Fire Arms in American History,’’ by Chas. W. Sawyer. 
“Pistol and Revolver Shooting,’ by A. L. A. Himmelwright. 


1065 


Neg 
fs 
Are 
4 
bak 
q 
i 
a 
| 
| 
q 
| 
| 
| 
| 
a) 


1066 MECHANICAL ENGINEERING 


of the bullet is made of gilding metal, and the core is a composition 
of lead and antimony. 

The cartridge, although rimless, is intended also for use, 
when clipped, in both the Colt and Smith & Wesson army re- 
volvers, M-1917. The original purpose of the crimp was to 
prevent the bullet in the cartridge case from moving forward, as 


Fic. 3 Section oF AN BarrREL SHOWING BULLET SEAT AND 
Forcina CoNE 


in firing a revolver it occasionally hap- @ c 
pened that, when one or more shots were 
fired, the bullets of the unfired cartridges 
moved or jumped forward so that their 
points jammed against the side of the 
barrel under the frame, thereby prevent- 
ing the cylinder from revolving.. The 
cannelure in the cartridge case, just 
below the base of the bullet, when seated, 
(Fig. 5) prevents any movement of the 
bullet backward. Such backward move- 
ment would be dangerous, as it would 
reduce the volume of the powder cham- 
ber and result in developing excessive 
pressure. 

The automatic pistol is also manu- 
factured by the Colt’s Patent Fire Arms 
Mfg. Co. and is known as their Govern- 
ment Model, Automatic Pistol, Caliber 
.45. The Colt barrels are each manu- 
factured from special rolled steel which 
is made up to their own specifications. 
The rifling tool is drawn through one 
barrel at a time in the direction from 
breech to muzzle, and the barrels are not 
lead lapped after the rifling operation. 

It is of interest to note that in the case 
of the automatic pistol one may find an 
ejected cartridge case with a primer pre- 
senting an appearance as shown in Fig. 6. 
The pressure developed in the barrel has 
forced the soft metal of this particular 
primer cup into the hole in the breech block around the firing pin, 
to such an extent that this metal is “wiped” over the crater in the 
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process of ejection. The automatic pistol automatically ejects 
the exploded cartridge case and reloads from a magazine; it is, 
however, necessary to pull the trigger to fire each shot. In the 
process of ejection the base of the cartridge case moves downward, 
while the mouth of the cartridge case moves upward and to 
the right; it is in this downward movement of the base of the 
cartridge case that the tiny teeth in the lower half of the cir- 
cumference of the hole through which the firing pin strikes 
(see Fig. 7) produce the marks shown on the primer cup in 
Fig. 6. 

In the automatic pistol the pressure of the powder gases 
expands the cartridge case; this expansion tends to prevent 
the escape of gases to the rear. There is some escape of powder 
gases past the bullet as it moves through the bore; but the 
pressure of the gases exerted on the base of the bullet tends to 
give obturation, as a bullet under normal conditions eventually 
expands so as to practically fill up the grooves of the barrel.§ 

The analysis of the markings on bullets fired from a revolver 
presents a more complex problem than in the case of bullets fired 
from the automatic pistol. Some of the reasons for this will be 
found in the following. 

In the automatic pistol the chamber is an integral part of the 


Fie. 5 CARTRIDGE CASE 


barrel. When a cartridge is chambered, the mouth of the car- 
tridge case seats against a square shoulder and the bullet lies 
in the bore in close proximity to the forcing cone. In the revolver 
the chambers are located in the cylinder, and when a chamber 
is in line with the barrel it is separated from the barrel by an air 
space. When a cartridge is chambered, the rim at the base of 
the cartridge case seats against the cylinder and the bullet 
lies in the chamber at some distance from the forcing cone in the 
barrel. In some revolvers the cylinder is chambered for a 
particular type of cartridge; in others the cylinder chamber is of 
uniform bore. In general the ammunition manufactured for use 
in revolvers has the mouth of the cartridge case crimped to 
the bullet. 


5 See ‘‘Spark Photography and Its Applications to Some Problems 
in Ballistics,” by Philip P. Quayle, in Scientific Papers of the Bureau 
of Standards, no. 508. Also “Recoil in Revolvers and Pistols—Its 
Causes and Effects,’’ by the same author, in The American Rifleman, 
June, 1930, p. 17. 
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In the automatic pistol the bullet is well in contact with the 
lands before the base of the bullet is out of the cartridge case; 
in the revolver the bullet does not as a rule come in contact with 
the lands until after the bullet is entirely free from the cartridge 
case; it has attained considerable velocity when it strikes the 
forcing cone, with the result that, due to inertia, in the case of a 
jacketed bullet the core is driven into the jacket, increasing its 
diameter, and in the case of a lead bullet, its length is shortened, 
with a consequent increase in diameter. The use of improper 
ammunition in a revolver may produce conditions which would 


Fie. 6 Esectrep CARTRIDGE CasE SHowING Sorr METAL oF PRIMER 
Cur Wirep Over CRATER IN Process oF EJECTION 


Fig. 7 Vimw or Bretcu Biock or Piston Wirx Frrine Pin anp 
Extractor REMOVED 
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Fie. 8 View Looxine Into Muzzie oF BARREL OF A SMITH & 
Wesson Sarety HAMMERLESS REVOLVER, CALIBER .38 


result in splitting the barrel. In the revolver the bullet must 
jump from the cylinder chamber into the barrel, with an at- 
tendant escape of powder gases between the cylinder and the 
breech end of the barrel. This escape of gases also explains 
why a revolver cannot be silenced. The pressure of the powder 
gases expands the cartridge case, and this expansion tends to 
prevent the escape of gases to the rear; but there is also some 
escape of powder gases past the bullet as it moves through the 
bore of the barrel. 

In a revolver, under ideal conditions, the chamber and barrel 
are in perfect line—the axis of the bore is coincident with the 
axis of the chamber in the cylinder—and the bullet moves 
through the chamber and bore with its axis coincident with the 
axis of. the bore. The following conditions, when present, are 
disturbing influences: 

Cylinder chamber is out of line with the barrel and therefore 
the bullet does not strike the forcing cone true; it will also cause 
a certain amount of the bullet to be sheared off by the barrel. 

Play in the axis of the cylinder. 


ate 
3 
‘ 
} 
j 
A 
| 
Ani 
‘ 


1068 


Variations in the head space and barrel clearance on the 
cylinder. 
Firing pin does not strike center of primer in the case of a 


Fie. 9 Smita Sarety HamMMeRLEss REVOLVER—VIEW 
oF Frame Back oF CYLINDER SHOWING REcoIL PLATE AND FIRING 
Pin 


revolver adapted to center-fire 
ammunition. 

Fig. 8 is a view looking into 
the muzzle of the barrel of a 
Smith & Wesson revolver, cali- 
ber .38, Safety Hammerless, New 
Departure, loaned by Major 
D. B. Wesson. The barrel is 
3.25 in. long and is lead lapped. 
The rifling consists of five heli- 
cal grooves cut in the surface 
of the bore and is of uniform 
right-handed twist, making one 
complete turn in 18.75 in. The 
grooves are 0.114 in. wide and 
0.005 in. deep. The lands are 
0.1059 in. wide. The bore di- 
ameter has a small limit of 0.350 
in. and a large limit of 0.351 in. 
The cylinder is 1.215 in. long 
and has five chambers. The 
chamber diameter has a small 
limit of 0.388 in. and a large 
limit of 0.389 in. The diameter 


MECHANICAL ENGINEERING 


Vou. 52, No. 12 


of the charge hole at the front end of the chamber is 0.362 in. 
The bullet is seated in the cartridge case to a depth of 0.25 in. 
and moves forward about 0.6 in. before it comes in contact with 
the forcing cone in the barrel. 

Fig. 9 is a view of the frame back of the cylinder showing 
the recoil plate and the firing pin. Fig. 10 shows the firing- 
pin imprint in the primer of a cartridge that was fired in this 
revolver. 

Fig. 11 shows corresponding surfaces of three bullets fired 
from the same chamber in this revolver. These bullets are all 
from ammunition manufactured by the Western Cartridge Co. 
The one on the left is a 145-grain Lubaloy-coated bullet; the 
one in the center is a 145-grain lead bullet; and the one on the 
right is a full-metal-patch (jacketed) bullet from a cartridge 
loaded with smokeless powder. Each bullet was fired from a 
clean barrel. In each bullet, the groove shown in the illustration 


Fic. 10 Ssow1ne Frrinc-Pin Imprint IN PRIMER OF CARTRIDGE 
Frrep 1n Smita & Wesson Sarety HAMMERLESS REVOLVER 


Fig. 11 CorresPonpING SuRFACES OF THREE BULLETS FIRED FRoM THE SAME CHAMBER OF 


S. & W. REVOLVER 
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was made by the same land of the bore; the groove width is 
narrowest in the jacketed bullet on the right, and widest in 
the lead bullet in the center. This indicates that there was 
less stripping in the case of the jacketed bullet than in the cases 
of the other two types of bullets. 


12 Impression oF Nose oF HAMMER ON BasE OF A RiIM-FIRE 
CARTRIDGE CASE FIRED IN AN OLD S. &. W. CALIBER .32 REVOLVER 


Fig. 12 shows the impression of the nose of the hammer on 
the base of a rim-fire cartridge case fired in an old S. & W. re- 
volver (No. 5050) of caliber .382, and also the lead bullet from 
this cartridge. 

Fig. 13 shows two caliber .38 lead bullets fired from a low- 
priced revolver, and illustrates what happens when a bullet 


Fie. 13 Two Caiser .38 Leap BuLiets Firep From a Low- 
Pricep REVOLVER 


(Showing what happens when a bullet strikes the forcing cone with its axis 
inclined to the axis of the bore on account of the firing pin striking the 
primer off center.) 


strikes the forcing cone with its axis inclined to the axis of the 
bore on account of the firing pin striking the primer off cen- 
ter. 


Fig. 14 is a composite photograph; the upper part is a portion ’ 


of a lead bullet fired from a revolver, and the lower part is a 
portion of a lead slug which was forced through the same barrel. 
The reason for the perfect matching of certain lines lies in the 


MECHANICAL ENGINEERING 1069 


fact that the bore of this particular revolver had some very pro- 
nounced tool marks in one of the grooves. These tool marks 
ran the full length of the bore and produced the lines on both 
the bullet and the slug that are seen to match in the photo- 
graph. 

Conditions existing in the bore right at the muzzle may play 
a very important part in engraving the surface of the bullet, 
and this is especially true in the case of a lead bullet. 

In conclusion the author wishes to extend his thanks and ap- 
preciation to the following for their cooperation: ° 


Hon. Arthur S. Tompkins, Justice, Supreme Court, State 
of New York 

Hon. Morton Lexow, former District Attorney, Rockland 
Co., N. Y. 

Ordnance Department, U.S. A. 


Fig. 14 Composire PHotoGrapH: Upper Part Is a PorTION oF 
A Leap Buuuet Firep From a REVOLVER; LowER Part Is a Por- 
TION OF A Leap SLuG ForceD THROUGH THE SAME BARREL 


Major D. B. Wesson 

Colt’s Patent Fire Arms Mfg. Co. 

Remington Arms Co., Inc. 

Webley & Scott, Ltd. 

Mauser-Werke Aktiengesellschaft 

Western Cartridge Co. 

Winchester Repeating Arms Co. 

United States Cartridge Co. 

Peters Cartridge Co. 

Iver Johnson’s Arms & Cycle Works 

Harrington & Richardson Arms Co. 

Harry F. Butts, Commanding Officer, Ballistic Bureau, 
New York Police Dept. 

Auguste G. Pratt, President, The Babcock & Wilcox Co. 

F. T. Llewellyn, U. S. Steel Corp. 
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Engineering Problems of Modern Motor Cars 


Number of Cylinders, Bore and Stroke Ratios, Speed, Front Drive, Three- and Four-Speed 
Transmissions, Details of Engine Parts, Shapes of Combustion Chambers, 
and Location of Spark Plugs 


By WM. G. WALL,'! INDIANAPOLIS, IND. 


motoring public and great com- 

petition in marketing are keeping 
the motor-car engineer busier than ever 
in spite of the apparent standardization 
of automobile design. The engineer must 
first advise the management on the 
general type of car to build; second, he 
must determine how the adopted specifi- 
cations can be worked into a model that 
can be sold in competition with other 
makes; and third, most difficult of all, he 
must design details so they will give satisfactory performance. 

Such questions arise as to whether the engine should be of 
six-, eight-, or even sixteen-cylinder, high-speed or medium-speed 
type; whether the new fetish of front-wheel drive should be 
adopted; and whether the transmission should provide three or 
four speed changes. Other questions are: Should spiral-bevel, 
hypoid, or worm drive be used; what should be the length of the 
wheelbase; and what type of brakes should be adopted? All 
these questions have to be answered before the engineer begins to 
lay out the car, although at times policy of the company provides 
the answer to some of them in advance. 

Although the modern car has as much power as is necessary, 
the public is still demanding more. Greater acceleration, the 
ability to climb any grade on high gear and at high speed, and 
quiet operation of the engine and the entire car are demanded by 
the public. 


Cars HERE TO STAy 


M, ee requirements of the 


The multiple-cylindér engine is here and will probably always 
remain. In fact, the number of cylinders is gradually increasing. 
Some years ago two well-known companies brought out 12-cyl- 
inder engines which were given up as not being entirely satis- 
factory. Fora while it looked as though the greatest number of 
cylinders to be used for all time would be eight. Recently, 
however, the advent of the 16-cylinder Cadillac has stirred up 
considerable enthusiasm among engineers so that now several 16- 
cylinder engines are being designed and are nearly ready for 
the market, while two companies are bringing out cars with 12- 


1 Consulting Engineer. Mem. A.S.M.E. Colonel Wall is a 
graduate of the Virginia Military Institute in civil engineering and of 
the Massachusetts Institute of Technology in electrical and me- 
chanical engineering. He built the first automobile made south of 
the Mason and Dixon line, and later as vice-president and chief 
engineer of the National Motor Car and Vehicle Corporation he 
put the first six-cylinder car on the American market. He designed a 
number of successful racing cars, one of which won the 500-mile 
Indianapolis Speedway Race. During the World War, as lieutenant- 
colonel, he was in direct charge of the design of trucks and tractors 
for the Ordnance Department. He is now colonel in the United 
States Reserves. In 1928 he was elected president of the Society of 
Automotive Engineers. He is secretary of the American Legion 
Endowment Fund Corporation. He is at present a consulting en- 
gineer and is a director in a number of companies. 

Presented at the French Lick Meeting, French Lick, Ind., Oct. 13 
to 15, 1930, of Tae American Society oF MECHANICAL ENGINEERS. 


cylinder engines and several other companies that previously 
built sixes are bringing out eights. 

There is no question but that the greater number of cylinders 
gives a much smoother torque and has very few drawbacks except 
that of additional cost. It is often said that the greater the num- 
ber of cylinders, the greater the amount of trouble, but this has 
been found not to be true. An 8-cylinder engine today gives no 
more trouble, if as much, as did the 4-cylinder engine of yester- 
day. Engineers are concerned, however, over the slightly in- 
creased piston friction which results as the number of cylinders 
increases. This is due to the greater percentage of piston rubbing 
surface and also, no doubt, to the difference in the fitting of the 
large number of pistons. 


ENGINE SPEED INCREASING 


The speed of the engine must also be taken into account, for, 
although some companies advocate what they call medium-speed 
engines, the speed of all engines is gradually going up, increased 
speed being one of the simplest ways of getting more power with 
the same displacement. 

The increase in the speed of passenger-car engines, while not 
having kept up with that of racing-car engines, has not lagged 
far behind. Records show that the maximum speed of the 4- 
cylinder engine of the winning car in the 1912 Indianapolis 
Motor Speedway Race was 2200 r.p.m. The maximum speed of 
the 8-cylinder engine that won the 1929 race was more than 6000 
r.p.m. Twenty years ago, 2000 r.p.m. was a fair speed for a 
passenger-car engine. Today, a number of these engines run 
at least 4500 r.p.m. 


Front-WHEEL DRIVE 


There is considerable interest at present in the front-wheel 
drive due to the advent last year of the Cord, and probably there 
will be more cars of this type on the market within the next few 
months. While the front-wheel drive has a number of advan- 
tages that will not be discussed in this paper, the only disad- 
vantages known to the author are the somewhat greater cost of 
construction and the necessarily slightly longer wheelbase. 


TRANSMISSIONS AND OTHER ELEMENTS 


It looked very much last year as though many cars would be 
equipped with four-speed transmissions. Today the tendency 
is not quite so strong, as the four-speed transmission has not 
accomplished what was expected of it. The low speed is very 
seldom used, and what results, and what is advocated for the 
future, is a three-speed transmission with a quiet second, like 
the supposedly quiet third of the four-speed transmission, and 
an internal gear clutch in connection with the second speed. 
In other words, the transmission of the near future will be the 
present four-speed transmission without the low speed. 

For several years there has been a competition between hy- 
draulic and mechanical brakes. The hydraulic brake seems to 
be gradually gaining ground. 

The question of whether to use the spiral-bevel, hypoid, or 
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worm gear is very much one of cost, the hypoid generally being 
preferred over the spiral-bevel where cost is not a big factor. 
The worm drive, although having some advantages, has made 
very little headway in passenger cars and is much more expensive. 


Cost 


In keeping down the cost of design of a motor car, there are a 
number of general rules to follow. As the problem of cost is 
closely connected with the details of design, only a few of these 
rules can be given. 

It has been found that costs are materially reduced by the 
use of steel stampings in place of castings for such parts as rear- 
axle housings, front and rear engine arms, all frame members, 
parts of transmission cases, brake drums, engine oil pans, valve 
covers, and other pieces of this nature. Stamped body panels are 
also playing a big part in reduction of cost. Another factor in 
lowering costs is the use of interchangeable parts as, for example, 
using the same cylinders for a six as for an eight so that the same 
pistons and rods can be used, interchangeable bearings for differ- 
ent models, and demountable wheels which make the front and 
rear wheels interchangeable with the exception of the hubs. 


oF DESIGN 


The details of the design and the care with which they are 
worked out are, if anything, more important than the general 
specifications. For instance, if it is desired to design an engine for 
a certain displacement and maximum power, the bore would be 
made nearly equal to the stroke, resulting in what is called a square 
engine, but as it is generally desirable to limit the length of the 
engine so as not to have too long a wheelbase, this tendency can- 
not always prevail, and at present the stroke is generally made 
one-fourth to one-third longer than the bore although some of 
the later engines are nearly square. 

Light reciprocating parts, such as aluminum pistons, are now 
generally used except by a few companies that will stick to cast- 
iron pistons. Duralumin rods, while used to some extent, have 
not proved to be popular. 

Next to increasing the displacement of an engine, the simplest 
way to get greater power is to increase the speed of the engine. 


Pistons 


Without question the biggest problem in the construction of 
reciprocating engines today concerns pistons. Most any piston 
will work, but very few work right, the main troubles being that 
they score, slap, will not hold compression, allow oil to go by, or 
are too heavy and do not carry off the heat. 

Cast-iron pistons were first used and are still being used to a 
great extent. As the cast-iron piston has the same coefficient 
of expansion as the cylinder, there is not such a great difference 
in the amount of expansion between the two parts, although the 
piston, getting much hotter than the water-cooled, or even the 
air-cooled, cylinder walls, does expand somewhat more. 

The weight of the cast-iron piston is an objection, especially 
in high-speed engines. The fact that it does not carry off the 
heat, the conductivity not being very high, and therefore has a 
hotter head than the aluminum piston, is also somewhat detri- 
mental. 

The great problem in regard to pistons, aside from making 
them run quietly—that is, not slapping—and keeping the weight 
down, has been to keep the oil from getting into the combustion 
chamber, fouling the plugs and the valves, and thus being wasted. 
All types of rings and grooves for rings have been used to pre- 
vent this. 

The aluminum piston has made great headway and has a 
number of advantages. It did not make much headway, how- 
ever, until, several years after its first introduction, the skirt was 
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separated from the head.. Today most aluminum pistons are of 
the skeleton type. The advantage of the split-skirt type is that 
the piston can be fitted fairly tightly when the cylinder is cold, 
so that it will not slap, and yet it will not score when it gets hot 
and expands. Much difficulty has been experienced with this 
type of piston because of the large consumption of oil, and much 
experimental work has been done to eliminate this trouble. 
Considerable research on rings has demonstrated that they 
play only a small part in the prevention of oil leakage and that 
the design of the piston has as much if not more to do with elimi- 
nating this than do the rings. 

Recently manufacturers have been experimenting with cylin- 
ders having a high rate of expansion in which trunk-type pistons, 
not split, can be used which will not slap when cold or score when 
hot. This cylinder material is an alloy, generally a chrome- 
nickel cast iron, and seems to have a number of advantages. 
With trunk-type pistons it is fairly easy to control the oil leakage. 

Interesting results have come from experimental work on vil 
leakage by the piston, especially with the skeleton type of alumi- 
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Pistons FoR Motor-Car ENGINES 


(a) Showing requirements of a good aluminum piston: namely, thick 
head to carry off heat; split skirt to take up expansion; annular slot sepa- 
rating skirt from head; heavy strut to hold skirt rigid; and large surface 
above pin. 

(6) Conventional cast-iron trunk type. Very little trouble with oil 
getting past a piston of this kind. 


num piston. It has been found that if a piston moves perfectly 
in line with its direction of travel there is very little pumping of 
the oil by the oil rings in the grooves, but if the piston “teeters,” 
then there is an excessive amount of pumping and much oil is 
consumed. There are a number of ways of preventing this. 
One is to hollow-grind the skirt of a skeleton piston so that, when 
it becomes heated and expands, the center will bulge no more than 
the ends. The idea is to make the skirt perfectly parallel at 
high temperature, which means that it must be concave at low 
temperature. Making the skirt much longer above the piston 
pin helps materially. The length of bearing of the skirt between 
the piston-pin boss and the head is of great importance. The 
skirt should be quite rigid and so designed that the heat flow from 
the piston-pin boss to it will be uniform. In nearly all aluminum 
pistons the skirt is separated from the piston head by a saw cut 
around all or part of the periphery of the piston. 


Piston Pins 


The method of fastening piston pins has changed within the 
last few years. The piston pin was originally held in the piston 
with setscrews, the bearing being in the upper end of the connect- 
ing rod. Now this is seldom done as there is a tendency to scor- 
ing by the piston when the pin gets hot and expands. The al- 
most universal practice at present is either to use a pin clamped 
by the rod and free in the piston or else a floating pin which is 
free to move in both piston and rod bearing. 

Cast-iron pistons with floating pins and no bushings have been 
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tried many times, but experience has taught that bronze bushings 
are quite necessary in cast-iron pistons. Aluminum pistons, 
however, are quite satisfactory without being bushed for the pins. 

In order to conduct the heat away from the head of the piston, 
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oF VALVES 


(a) Conventional small bus valve with spherical end, which always 
allows tappet to contact with center of valve stem. Made of chrome-nickel 
steel. Flat-topped head not considered good practice. 

(6) Valve with semi-tulip type of head and 45-deg. valve seat. Made of 
chrome-nickel steel. Streamlined under head and very efficient. 

(c) Conventional type of Diesel valve. Note that valve head has a con- 
vex top and that stem is undercut near head. 

(d) Flat-seated valve. With the same size and lift it has a greater port 


opening. 
(e) Hollow-stemmed airplane-engine valve. Tungsten-lipped. Hollow 
filled with salt. 
Salt-cooled motor-bus valve. Very good shape of valve. Has 
hardened tungsten plate at bottom of stem. Filled with KNOs. 
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a slight taper from the top toward the skirt is found in the best 
designs. Today, most pistons have considerably thicker heads 
than formerly. The newer pistons for airplane engines have 
heads more than 1 in. thick for sizes of 4'/. in. bore and larger. 
The object is to conduct the heat away more rapidly. 

A piston pin must possess three qualities; it must be hard, per- 
fectly round, and extremely smooth. Generally a scleroscopic 
hardness of 80 deg. is specified. A pin to act properly must be 
nearly perfectly round, certainly not out of round more than 
0.00025 in. The other requisite, that of smoothness, means that 
the surface must look smooth even under the microscope in order 
to give the best service. Thisis accomplished by careful grind- 
ing and lapping. 


Rincs 


It is common practice to use two compression rings and one 
oil ring, or three compression rings and one oil ring. Sometimes 
two oil rings are used. Generally oil rings are placed above the 
piston pin, although in some of the V-type engines an oil ring is 
placed below the piston pin when cast-iron or trunk-type pistons 
are used. Innumerable ring designs have been placed on the 
market. All of them have some merit, although some are very 
complicated, consisting of several pieces. The present practice 
is to use plain rings, either cast or hammered, for, if the pistons 
are properly made, almost any ring will hold the compression and 
keep down the oil. 


VALVES 


While many different types of sleeve valves have been tried 
out, and, in fact, are still being tried out, none of them, with the 
exception of the Knight double-sleeve valve, has made any mate- 
rial progress and nearly all engines today use poppet valves. 

A great diversity of material is used in poppet valves, most of 
the original ones having been made with cast-iron heads. 

The admission valve does not give much trouble if properly 
ground and seated, but the exhaust valve in all gasoline engines 
is a continual source of trouble. It has, in fact, given very much 
more trouble than most designers realize. A good exhaust valve 
should not warp, rust, or scale; it should not, at high tempera- 
tures, pull out of shape, should be a good heat conductor, and, of 
course, should not break. The metals generally used and which 
have been found to be the best for valves are nickel, chromium, 
and tungsten alloy steels. High nickel and chromium seem to 
give the best results. It has been found on recent tests that the 
carbon in the steel should not be more than 0.50 or 0.60. . Nickel 
up to 28 per cent and chromium up to 12 per cent have been found 
to be very beneficial, giving even better results than tungsten. 

A most remarkable discovery is that a considerable amount of 
additional power may be obtained from a poppet-valve engine 
by preventing the warping of the exhaust valve and seat, even 
though this warpage may be very little, by seeing that the valve 
has a large amount of water around it, or has better radiating 
fins in case it is air cooled. The valve-stem guides should 
come up as near the head as possible on exhaust valves. On all 
water-cooled engines a certain amount of water has always been 
circulated around the exhaust-valve seat, but the amount has gen- 
erally been skimped. Within the last few years most engine 
builders have provided more water around the seat, and it has 
been interesting to note the difference in the sustained horse- 
power of a particular engine when this has been done. This 
additional water not only prevents the warping of the valve but, 
by keeping the valve properly cooled, has eliminated the ten- 
dency to preignition which some engines have, and has also pre- 
vented the formation of carbon on the valves and seats. 

The size of the poppet valve depends greatly upon the results 
desired. For maximum power at high speeds the valves should 
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be quite large in proportion to the displacement. It must be 
realized, however, that a large valve can cause more trouble than 
a small one on account of the difficulty of cooling it and also 
on account of its weight. 

Valves must seat properly. Better seating, as far as holding 
compression is concerned, is obtained if the seat is quite narrow, 
*/¢,in. wide for a small valve, say, 1"/.in. in diameter. There are 
only two ways in which heat is carried away from a valve: one 
is through the seat and the other through the stem, and therefore 
it is necessary for the seat to be at least !/,. in. wide; and for a 
valve of the size stated, most manufacturers use a */s-in. seat. 
This seat gets wider as the engine grows older and the valves are 
ground in. 

It is common practice to’make the exhaust valve about 10 
per cent smaller than the admission valve. It is difficult to show 
from tests that there is any disadvantage in doing this, and as the 
shapes of the intake and exhaust valve under the head are gen- 
erally different because of their different functions, they cannot 
be interchangeable even if they are of the same size. 

The use of multiple valves has become quite popular, espe- 
cially with the valve-in-the-head type of engine in which there are 
four valves—two intake and two exhaust valves to a cylinder. 
This arrangement has not only the advantage of the large amount 
of area for the admission and exhaust, but also allows the spark 
plug to be put in the most advantageous position at the center 
of.the combustion chamber. The increase of power in some re- 
cent engines having four valves per cylinder and with the spark 
plug in the center of the combustion chamber, as against two 
valves with even two spark plugs on the sides, is as much as 25 
per cent in the same engine. This is about the same increase 
in power that would result from the use of a supercharger. A 
large part of this increased power is, however, due to the placing 
of the spark plug in the center of the combustion chamber. 


MANIFOLDS 


To go into the subject of manifolds thoroughly would require 
many volumes, and therefore it will be touched upon only 
slightly. Opinions differ as to how manifolds should be made. 
There is quite close agreement, however, in regard to what de- 
signers are striving for in manifolds for multiple-cylinder engines. 
The purpose is to obtain a uniform and equal distribution of the 
gas to all of the cylinders. Even more than this is necessary, 
however. The speed of the gas through the manifold should 
be constant, or there should be a gradual increase in speed from 
carburetor to valve port. Itis very important that there be no 
large sections producing stagnant pools, so to speak, or any small 
section where there is wire-drawing. One reason that it is so 
difficult to make a proper manifold is the fact that for maximum 
power and speed a large section through the manifold is desirable 
so that a great quantity of gas can get through to the cylinders, 
whereas for slow running with the throttle partly closed, a small 
section is desirable in order to maintain the speed of gas stream. 
As it is difficult to secure such a change in the size of the manifold 
when the engine is running, a compromise is necessary. This 
results in reducing the size of the section to something between 
the two extremes. 

As twin ports are used on many gasoline engines, it is necessary 
for the branches of any manifold to project into the engine at 
right angles so that the stream of gas will not be deflected against 
one side, producing too rich a mixture in the opposite cylinder. 
At the same time it has been found by repeated tests that the 
perfect right-angle manifold, with sharp corners instead of 
rounded ones, has undue friction and tends to hold back the 
charge for any particular size of section, making it impossible to 
get the maximum power out of the engine. Generally a compro- 
mise is effected by using branches long enough to straighten out 
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the charge, even though quite large radii are used at the corners 
to reduce the gas friction. 

The question of whether the manifold should be square or 
round in cross-section is of no great importance, although the 
best results seem to come from the use of the round manifold. 

The opinion was held at one time that it was most important 
for each branch of the manifold to be of the same length. It has 
been found that the importance of this feature has been over- 
estimated. The object is to distribute the fuel equally into the 
different ports, and a number of other factors of greater impor- 
tance exist, such as the area of the cross-section of the riser and the 
different branches, the slope of the branches, and the proper 
amount of heat to apply and how it is regulated. The manifold 
should slope either toward the valves or back to the carburetor, 
so as to obtain proper drainage. 

Temperature makes a big difference in the working of a mani- 
fold. In cold weather all the heat made will be needed, whereas 
in hot weather it is difficult to keep the manifold sufficiently 
cooled, with the result that the power generally drops off. The 
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(a) Ejight-cylinder manifold of streamline design. Rounded turns. 
For duplex carburetor. 

(b) Ejight-cylinder manifold. Sharp right-angled turns. One branch 
for Nos. 1, 2,7, and 8 cylinders; other for Nos. 3, 4, 5, and 6 cylinders. 

(c) Eight-cylinder manifold. Eliminates all pulsation. 


gas should have sufficient heat to vaporize it, and no more. The 
larger the section of the manifold in proportion to the gas flow, 
the more the heat necessary. The manifold should be designed 
so that there will be as little pulsation as possible, especially in an 
8-cylinder engine firing in the usual way, 1-6-2-5-8-3-7-4. 

It is difficult to say just what the limit of velocity of the gas in 
the manifold should be, as some of the best-working manifolds 
have sections which produce what seems to be an excessively 
high gas velocity. Up to 185 ft. per sec. is considered safe. Too 
small a section produces wire drawing and cuts down the power. 


ComBUSTION CHAMBERS 


The shape of the combustion space, the compression ratio, the 
location of the spark plug, and the position of the valves have 
been among the hardest problems to solve, due to the fact that 
so little is known about what is taking place in the combustion 
chamber when the engine is firing, and it has only been in the 
last few years that an inkling of just what does happen has been 
discovered. Quite a difference of opinion exists as to certain 
details of this question. There is no doubt, however, that 
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the compact combustion chamber has a number of advantages 
and will give higher efficiency, other conditions being equal. 
For this reason the T-head engine has practically gone out of ex- 
istence, and the valve-in-the-head engine, in spite of being more 
expensive to build, has become more popular. The valve-in- 
the-head engine has a much more compact combustion space 
than the L-head engine, although, unless the combustion chamber 
of the former type is properly designed, it will be found to be 
very little, if any, more efficient than the L-head type of com- 
bustion chamber. 

Compression ratios of gasoline engines 
vary from 4 to 1 to 8 to 1. Generally 
speaking, the higher the compression ratio, 
the more efficient an engine will be and 
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the greater will be the power from a given 
cylinder, providing, however, that there is 
no knocking or preignition. These are two 
of the limiting factors in deciding compres- 
sion ratio. 

Special fuels, such as those using lead 
tetraethyl and other similar compounds, in- 
fluence detonation decidedly and materially 
decrease the knock in an engine. 

Preignition is generally caused by over- 
heating of some part in or around the head; 
and quite often this is due to too high a 
compression ratio, to some projection in 
the cylinder, to the improper cooling of 
spark plugs, to the improper cooling or seat- 
ing of this exhaust valve, or to a piston head 
that is too thin and does not carry off the 
heat. ‘These are only a few of the causes. 

The path of travel of the gas entering the 
cylinder, turbulence, and how much turbu- 
lence there should be are problems intimately 
associated with the shape of the combus- 
tion chamber. That at least a part of the 
cool gas coming in through the intake valve 
should pass over the exhaust valve is a 
practicable and generally accepted feature 
of design. 

Opinions as to the exict shape of the com- 
bustion chamber vary. The Ricardo prin- 
ciple demands considerable turbulence, to 
produce which the shape of the combustion* 
space should be such as to cover up part chamber. 
of the piston and also to leave a com- ms & 
paratively small neck between the com- ; 
bustion chamber and the cylinder through 
which the gas expands. In a modified form 
it has some advantages. (g) 

Another type of head, of which R. N. mm... type. 
Janeway is the principal advocate, has an 
L-head combustion chamber with a vertical wall running straight 
across it at about the center of the piston. A double-dome 
head, developed by George H. Freers, has given excellent results. 

The best results that the author has obtained in using the 
L-head combustion chamber have come from a combination of 
some of these ideas. This has resulted in a vertical circular 
wall near the piston center covering at least one-half of the piston, 
so that the distance between the piston and the head is not more 
than '/\s in. on small engines, and a broad neck or connecting 
chamber is used. This permits a higher compression ratio to be 
used, with less detonation and knock—possibly because of the 
cushioning effect of the explosion. 


(d) 
little turbulence. 


efficient. 
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All of these shapes, however, depend greatly upon the position 
of the spark plug. Even with the best combustion chamber 
ever designed the improper location of the spark plug will give 
poor results. The best location of the spark plug for power, in the 
L-head type of combustion chamber, seems to be the center of a 
triangle formed by lines running through the centers of the valves 
and the near edge of the cylinder. 

One of the most inefficient types of valve-in-the-head engine 
has a circular combustion chamber with the spark plug on one 
side, or with two spark plugs, one on each side. The most effi- 
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(a) Conventional L-head design; not particularly efficient. 


(6) Modification of Janeway and Whatmough type. Has spark plug near center of combustion 
Gives good results. 


Freers double-dome L-head. Spark plug near center of combustion space. 


Gives very good 


Conventional valve-in-head, two-valve circular combustion chamber with two plugs. Very 
Not efficient. 
e) Valve-in-head type; 


two valves. Spark plug near center of combustion chamber. Very 


Used on Marmon 16-cylinder engine. 

(f) Romig type, valve in head. Two-valve combustion chamber. 
Ricardo-type combustion chamber. 
Combustion-chamber L-head used in 1914 on National 12-cylinder engine. 


Efficient. 
Not efficient unless very much modified. 
i Somewhat similar 


cient type has four valves and a slightly domed or hemispherical 
head, provided the spark plug is placed in the center of the space 
between the four valves. Another type of combustion chamber 
nearly as efficient is the round head with two valves and a spark 
plug located at an angle between the valves and as near the center 
of the combustion space as possible. 

In experimenting with different shapes of combustion space, 
designs are made as though maximum power depended on the 
shape of the chamber, while n reality the object is to get the 
power by using the highest compression possible, and to design 
a combustion chamber in which this high compression will not 
cause preignition, detonation, or knocking. 
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Combustion Radiation and the Planck Quan- 
tum Theory 


By WALTER J. WOHLENBERG,? NEW HAVEN, CONN. 


of view from which this paper was prepared, and then to 
~~ follow this with a statement of the conclusions which may 
now be drawn. 

The question which prompted the investigation was this: 
What fractional part of the total energy released in a combustion 
process could possibly be radiated in quanta of such magnitude 
that the effect of such radiation is felt outside of the infra-red 
zone of the spectrum? Whatever this fraction is, it must, in 
evaluating the energy balance of the furnace, and hence in 
evaluating the distribution of the radiated energy, be given 
special consideration. As an extreme example, if some appre- 
ciable part of the energy released in combustion should be 
radiated in the frequency range of the X-ray, then this part 
of the energy will in radiation penetrate the gases in the furnace 
without affecting their temperature. The heat-balance equation 
of the furnace would then have to be set up to take this into 
account. 

If this particular question should be put to a physicist it 
probably would be dismissed with the statement that X-ray 
radiations involving an appreciable part of the total energy of 
the process are impossible to any atmosphere in which the 
average intensity of the energy is no greater than that resulting 
in the usual combustion reaction. The physicist’s sense of 
proportion in the realm of statistics has been so well developed 
that he is often able to draw such a conclusion to within a suffi- 
cient degree of approximation of the facts in the case, without 
going step by step through the actual analytical treatment of the 
problem. 

The engineer, however, may often overlook the fact that most 
of our knowledge concerning the laws of nature is based on the 
application of the statistical method. As an example, he may 
not realize that the product hy is the energy dimension assigned 
to the quantum of energy as a result of observations of the energy 
effects in each of which many quanta have been involved. In 
fact, so many quanta have been involved that the effect may be 
viewed in the light of statistical laws. Unfortunately for the 
seeker of truth, there is no direct road to a knowledge of the 
microscopic mechanism of energy or of its microscopic activities. 
Such things may be seen only in the light which the power of 
statistical analysis enables us to shed on them. But in this light 
it is possible to see, and that within a negligible error, just what 
magnitude is possible to active energy in any direction in which 
we may choose to follow its course. It is because the engineer 
is usually in the dark in the above sense that he may, for example, 
make assumptions concerning the microscopic behavior of radia- 
tion which, although seemingly possible, may still by the statis- 
tical analysis of the conditions be shown to be so improbable 
that in their macroscopic effect they can be nothing other than 
nil. As implied, the answer to the question, What fraction of 
total energy released in a combustion process may be radiated 
as X-rays? may be obtained through the agency of the statistical 
method of analysis. 

The physicist, as before stated, knows that the X-ray energy 
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i: THIS place it may be advantageous to restate the point 
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must be a very small fraction of the total in this case, but even 
he does not know unless he has solved the problem for the con- 
ditions under consideration just how small this fraction is. In 
the preceding parts of this paper the method for accomplishing 
this has been outlined, and it has been shown, for the combustion 
of hydrogen to H,O, that not more than 3.2 per cent of the total 
energy released in combustion may be contributed in release 
quota per product molecule which differ by more than 13.5 per 
cent from the average value of these quota. Because X-ray 
quanta involve approximately 1000 times the energy equal to 
that of the average release quota and since the release quota 
are the sources of energy for the quanta under consideration, 
the preceding statement is an answer to the question concerning 
the amount of energy involved in X-ray radiations. Thus it is 
obvious that if only 3.2 per cent of the energy may be supplied in 
release quota which differ by more than 13.5 per cent from the 
average release quota, the percentage of the energy which could 
be delivered in release quota of 100 to 1000 times the average 
must be very small indeed. 

Thus the solution of the problem in question could be extended 
to show within limits just how much of the energy may be 
radiated in quanta of each of a number of different magnitudes, 
and so by a large number of solutions for different-size quanta 
a curve could be constructed to show the distribution of the 
radiation throughout a large range of frequencies. In effect this 
is what Planck was driving at, for the case of a continuous spec- 
trum, when he developed his radiation formula. Thus, to de- 
termine the fraction of the released energy which could possibly 
be radiated in quanta of the X-ray magnitude it is sufficient to 
apply statistical Equation [4] of Part III of the paper to the 
energy conditions of the problem. The result shows that cer- 
tainly not more than one part in ten million, and probably not 
more than one part in one hundred million, of the released energy 
could be radiated in X-ray quanta. 

It follows, in so far as the energy balance of the furnace is 
considered, that X-ray radiations transfer but a negligible part 
of the total energy, and so we need make no special provisions 
in the heat-balance equation to take account of it. Such terms 
drop out of this equation. It may be shown also by the same 
method that the fractional part of the total energy which falls 
in the region of visible light waves, although larger than that 
which could come out as X-rays, is still negligibly small compared 
to the total energy involved. This leaves us with quanta in the 
heat-wave range as the only ones by means of which any con- 
siderable part of the transfer takes place. 

Even so, the conditions of the problem have not been specified 
in sufficient detail for final solution of the radiation distribution 
of the energy involved. In order to do this it is necessary to 
find out how the radiation energy transfer may be distributed 
within the heat-wave range itself. The Planck formula used in 
this connection and to be discussed in the following part of the 
paper is, in its usual form, based, as before noted, on the existence 
of what is known as a continuous spectrum for whatever part 
of the heat-wave range it may be applied to. This implies, if 
the energy intensity is sufficient for the radiation or absorption 
of quanta of any frequency whatever, that radiations or absorp- 
tion of this frequency will occur. 
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By definition of a true black-body radiator, this condition 
exists for such throughout the total range of frequencies from 
one to the other end of the spectrum, and under these conditions, 
as will be shown, the Planck formula reduces to the Stefan- 
Boltzmann law. But only a part of the radiating bodies in the 
furnace cavity approach the condition of the black body as 
defined above. Other bodies such as, for example, the masses 
of gaseous product molecules radiate in what are known as bands 
of the spectrum. For these the possible radiation frequencies 
are limited to the values within the frequency zones covered by 
the bands. But these bands are not continuous spectra between 
the two end limits of the frequency ranges which they cover. 
They are composed of uniformly distributed spectral lines. The 
spectral lines represent the radiation frequencies for which the 
molecules under consideration are radiating and absorbing 
bodies. The gaps between the spectral lines represent frequencies 
for which the molecules neither radiate nor absorb energy. 
Quanta of frequencies represented by the gaps therefore pass by 
such molecules, leaving them undisturbed. Schack, as will be 
shown later, develops the method of application of the Planck 
theory to this part of a radiating system. 

The conditions above mentioned and still others must be 
considered in an application of the Planck theory to the radia- 
tion distribution within a furnace cavity, and in the following 
section of the paper this phase of the subject is discussed in more 
detail. It will finally be found that just such a treatment of 
the problem provides the background of some earlier papers*® 
dealing specifically and quantitatively with radiation in boiler 
furnaces. 


V—THE PLANCK QUANTUM THEORY AND ITS 
APPLICATION 


INCE the three foundation principles on which the macro- 
S scopic behavior of this process rests apply independently 
of the particular microscopical detail involved, we are at 
liberty to choose as the source of the radiation any convenient 
mechanism by means of which quanta may be emitted. Planck 
assumed a group of simple harmonic oscillators. 

Consider again the cavity with perfectly reflecting walls. 
Inside the cavity we shall place a group of these simple harmonic 
oscillators of all natural frequencies maintained at a temperature 
T. Application of the second law of thermodynamics in the 
form stated by Kirchhoff now leads to the conclusion that when 
equilibrium is reached between the oscillators and the radiation 
inside the cavity, the mean rate of absorption of the former 
must equal their mean rate of emission. Hence 


dU dR 
dU dR 
where = and = represent respectively the rates of absorption 


and emission of energy at the oscillators. From the electro- 
magnetic theory‘ it may be shown that in general 


aR 
3c? m [8] 
dU 1 é 


3 Haslam and Hottel, Trans. A.S.M.E., vol. 50 (1928), paper no. 
FSP-50-3. 

Wohlenberg and Morrow, Trans. A.S.M.E., vol. 47 (1925), p. 
127. 
Wohlenberg and Lindseth, Trans. A.S.M.E., vol. 48 (1926), p. 
849. 
4 “Introduction to Theoretical Physics,” by Leigh Page. 
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where » = frequency of energy absorbed or emitted 
U = mean energy of the oscillator of frequency » 
u, = intensity of energy per unit volume of frequency v 
c = velocity of light 
e = charge of the oscillator 
m = mass of the oscillator. 


Substituting [9] and [8] in [7] the result is 


On the principle of the partition of energy by the quantum 
theory it is assumed that an oscillator cannot have an arbitrary 
energy, but its energy is limited to a number of discrete values 
Ui, U2, ete. The energy of an oscillator jumps from one of 
these values to another by a discontinuous process. The states 
U;, Us, ete. are the quantum states referred to earlier in this 
discussion. A quantum jump Av must therefore be of such 
proportions that the relation 


holds. No transfers of energy which are subdivisions of this 
unit are possible to the process. Planck’s work proved that, 
for a given frequency », the energy in the gaps (U(n+1) — Un) 
is a constant. (Planck’s constant h is a factor proportional to 
this energy.) It follows that the energy levels U;, U2, .... Un 
are equally spaced. Thus, except for an additive constant, the 
relation 


results. Equation [2] for the probability of any given energy 
Ue per particle then assumes the form 


P. = B(nhy) 


in which 1/8 is again the coefficient of facility for distributing 
the energy nhv possessed by the oscillator or particle. The 
oscillator may receive this energy in discrete units of hy, so that, 
as before noted, n must be an integer. These are the character- 
istics of radiation. As before, the probability P. decreases for a 
given value of 8 where the energy nhv of the particle increases, 
and therefore the greater the frequency »v, or the greater the 
value of n, the less is the chance that the eth particle or oscillator 
group will receive this energy from the radiation. At the same 
time the higher the temperature within the system, the greater 
is the probability for any given frequency of radiation; and 
therefore it is found as before that 8 = 1/kT. 

The total number of oscillators, each of which will possess an 
amount of energy equal to nh», is obviously the probability that 
any oscillator will possess this energy multiplied by the total 
number of oscillators that have any chance at all of possessing it. 
This means all of the N oscillators, whence 


n 


represents the number of oscillators of frequency v. Each of 
these has an energy nhv, so that the total energy associated with 
the frequency » is equal to 


NadePh) nhy. [15] 


This expression, except for the condition of the partition of 
energy on the quantum principle, is in the same form as that 
of the earlier Equation [3]. Thus, Equations [2] and [3] show 
the energy distribution on the old classical basis, and apply 
where the radiational influence is negligible, while the corre- 
sponding Equations [13] and [15] show the same thing on the 
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quantum basis. The former imply any number of degrees of 
freedom in the distribution, whereas the latter restrict it to the 
basis of the partition of energy on the quantum theory. 

The mean energy per oscillator of frequency » is thus [15] 
divided by [14], which, summed up from n = 0 ton = @, 
results in the equation: 


hv 


This summation for different values of n corresponds to a 
summation over all possible quantum states; from n = 0 to 
n equals to a state of infinite energy per particle, at which, of 
course, the probability is zero. 

Substituting [16] with 6 = 1/kT in [10], Planck’s law is 
finally obtained. Thus 


which fits the experimental curve throughout the range of wave 
lengths. 

The particular curves shown in Fig. 1 and Equation [17] as 
set up represent the energy intensities per unit volume with 
which the radiation is in equilibrium within the “hohlraum.” 
Since in this the oscillators are enclosed within a shell composed 
of perfectly non-conducting materials, no energy escapes from 
the cavity. Also, once equilibrium is established, no energy is 
introduced into the cavity from outside sources. The picture 
is thus one in which the radiation process is isolated for the 
purpose of discovering its behavior characteristics. It is to be 
noted in particular that any oscillator is capable of absorbing 
energy of any frequency of radiation which it may emit. 

The walls of furnace cavities are, of course, neither perfectly 
reflecting nor perfectly non-conducting, whence some of the 
energy of the radiation escapes through the wall itself. This 
results in a decrease in the temperature of the inner surface of 
this wall and hence in a reduction of the rate at which energy is 
reradiated to the oscillators from the wall. Thus there is a 
net radiation from the oscillators to the wall, and it is this 
quantity of radiation with which we are concerned. It may be 
shown that the equation representing this quantity differs from 
[17] only by a constant multiplier. Thus, combining [8] and 
[16], the result may be stated in the form 


hv® 


8x — 
aR 
kT 


—1 
in which ¢.and m are constants. Whence, by inspection of [17] 
aR 


Equation [19] states that the total rate of radiation per oscillator 
is equal to a constant times the energy intensity u, per unit 
volume. The total rate of radiation for all oscillators of a given 
frequency is thus the rate shown by [19] when multiplied by the 
number of active oscillators. Thus the ordinates of Fig. 1 
represent to some scale the total rate of radiation as well as the 
energy intensity per unit volume u, with which the black radia- 
tion is in equilibrium. 

Now the net radiation rate between the two temperatures is 
the difference between the total rates of radiation for each of 
the temperatures. Thus, in Fig. 1, this difference between 
10,000 deg. K. and 5000 deg. K. and for the frequency range 
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between », and », is represented to some scale by the area of 
the shaded band shown above the curve for 5000 deg. K. In 
particular it should be noted that in comparison to the 10,000 
deg. K., that for 1000 deg. K. shows, in this range of frequen- 
cies, a negligible energy of radiation. This should not be 
construed as meaning that oscillators of the frequency above 
1 X 10" are not present at this temperature. It does 
mean that even if they should be present, the probability that 
at this temperature oscillators of this and higher frequencies 
may emit any quanta at all is exceedingly small, and therefore 
only very small amounts of energy are involved in comparison 
to what is emitted in the same frequency range for the higher 
temperatures. 

If there is net radiation from the oscillators, their temperature 
may obviously be maintained only if it is compensated for from 
an extraneous supply, as in combustion. Net radiation from 
the oscillators, of course, occurs if there is a flow of energy as 
heat through the walls of the combustion chamber. In the case 
of the boiler furnace some of the oscillators are bodily carried 
through with the flow of gases, and hence those in transit are 
being continually replaced. Energy is thus carried from the 
cavity by gas flow as well as by radiation. The combustion 
obviously must: supply the energy of both modes of energy dis- 
charge. The part which radiation plays in this process is a 
function of the frequencies and the temperature of the oscillators. 

Molecules, as a matter of fact, contain a mechanism very 
nearly equivalent to that of simple harmonic oscillators under a 
few constraints. The particles oscillating in the molecules are 
the heavy atomic nuclei, which therefore give out and absorb 
quantities of energy of low frequency and their energy levels are 
close together. It is for this reason that the absorption lines 
of molecules are packed so close together as to show the appear- 
ance of bands in the spectrum. 

The oscillating particles in the atom are the light electrons 
which vibrate with great frequency, and their energy levels are 
far apart so that their spectra appear as widely separated lines, 
the total energy involved in the radiation at a given temperature 
being very small indeed compared to that which occurs at the 
same temperature in emission or absorption from the molecules. 
When in molecules both the electrons as well as the nuclei vibrate, 
then the molecule radiates high- as well as low-frequency bands, 
but as before shown, the energy of the latter is not an appreciable 
part of the total in the energy atmosphere of the combustion 
process. In the first part of this paper it was proved that for 
all but a negligibly small part of the energy, the frequency ranges 
of whatever bands occur must, for the conditions investigated, 
be within the infra-red spectrum. In other words, they must 
represent heat radiations. What really happens then to the 
radiation characteristics of a gaseous medium when atom groups 
enter in combustion to form product molecules, is an increase of 
the number of different frequencies of radiation in the infra- 
red zone as the product molecule is in the process of formation. 

The increase in number of different frequencies for a given 
number of different kinds of atoms or molecules to begin with, is 
thus usually a maximum when the product molecules formed 
have the greatest chemical complexity. Both CO, and H,O 


radiate through three principal bands within the infra-red ~ 


range, whereas the uncombined constituent gases such as oxygen 
and hydrogen radiate in widely separated frequency groups, and 
the range of frequencies covered by each group is so small that in 
the spectrum they appear as lines. In this sense the spectrum of 
carbon monoxide lies between that of CO, and oxygen. 
Referring again to Fig. 1, let the range between », and » 
represent such a band. One or more such bands make their 
appearance when the reaction is under way. What fraction of 
the total radiation they represent depends on the actual frequencies 


Ve 
2 
hv 
c 
hy 
—] 
4 
iL 
4 
¥ 
5 
3 
1 
¢ 
: 
WA 


1078 


of radiation occurring within these bands, and, of course, also on 
the concentration of the different kinds of product molecules in 
the furnace gas. Thusit should be quite apparent that the Planck 
formula may be readily adapted to evaluate the mean of such 
radiation when all of the factors such as gas concentration, 
character of the walls of the cavity, etc. have been taken into 
account. 

This, of course, does not mean that it will be possible in any 
case to evaluate the exact temperature at every part of the fur- 
nace for every instant. These temperatures depend on the 
history of the portion under consideration and on its rate of 
progress at the moment. They oscillate about some mean in 
both time and space. Since the Planck equations are correct 
in form for specifying the radiation equilibrium of each part at 
all times, it would theoretically be possible, by means of them, 
combined with the laws which govern chemical reaction, to 
specify in detail the immediate past, present, and immediate 
future states of every part of the furnace cavity. Practically, 
of course, such a procedure is out of the question, but we shall 
see how application of these equations to the statistical mean 
magnitudes of the conditions involved yields the best time and 
space mean values of the energy coordinates involved which are 
obtainable in the present state of knowledge of this subject. 


VI—THE PLANCK THEORY OF RADIATION 
APPLIED TO THE CONSTANT-PRESSURE 
FURNACE CAVITY 


Since monatomic gases are capable of radiating only in a scat- 
tered group of frequencies, and since each group covers but an 
exceedingly narrow range of frequencies, the fraction of the total 
radiation which such gases may absorb or emit is negligibly small. 
They are considered as playing no part in the radiation. Be- 
cause gases containing molecules of two or more atoms radiate 
in bands of frequencies, they must be considered in the radia- 
tion as already cutlined. 

In solids the constraints to the oscillators are more numerous 
than in any gaseous molecules, so that in many cases each 
surface element on the solid contains oscillators having periods 
covering practically the entire range of frequencies included in 
the infra-red spectrum. Such are the surfaces known as black 
in the radiational sense. 

Not all solid bodies present black surfaces, in that they do not 
absorb every incident wave whatever the frequency of this 
wave. But the individual oscillators at the surfaces of solid 
bodies, each taken by itself, have, as before shown, the character- 
istic behavior of the individual oscillators of the black radiation. 
Thus, most solid bodies absorb some waves of every frequency, 
the remaining ones being reflected. Refractory surfaces in the 
above sense are not far removed from the black surface. Co- 
efficients of absorption for these are high, and coefficients of 
reflection are low. 

Such surfaces are sometimes treated as gray surfaces in the ra- 
diational sense, when the Stefan-Boltzmann law is applied with the 
value of the coefficient reduced in proportion as the reflecting 
power increases. For the ordinary refractories this is usually 
three to ten per cent. More than 90 per cent of the incident 
radiant energy is absorbed at these surfaces according to the 
laws of radiation. The intensity of the equilibrium energy 
state of the molecular energy about a surface point is of course 
indicated by the temperature at this point. In this sense it may 
be said that the equilibrium temperature at a point on the sur- 
face is established when the rate of thermal reradiation from 
the atoms and molecules about this point is equal to the rate 
of absorption of radiant energy projected to the atoms and 
molecules about the point in question. The energy reflected 
at a point has no influence on the temperature at the point. 
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However, reflected waves usually proceed but a very short dis- 
tance along the path of reflection before they strike another 
surface point or a gas molecule which contains oscillators capable 
of the natural frequency of vibration required for the absorption 
of this reflected radiant energy. Even of the energy which is 
reflected at some point in its journey, only a small part ever 
travels the whole path from its first emission within the furnace 
cavity to its final absorption at the coldest surface in this cavity 
without intermediate stages of radiation absorption and re- 
radiation. 

Just what the exact nature of the molecular arrangement is 
which causes such partial reflection is not known in detail. 
The condition is explainable if we consider that although oscil- 
lators of every frequency are spread over this surface, at any 
one point oscillators of certain periods may be missing. These 
oscillators may be present at neighboring points where others 
of other natural periods may be missing. Thus at any point 
there would be a reflection of that part of the incident radiation 
which is of the frequency of the periods of the oscillators missing 
at this point. Consider also the fact that refractory surfaces 
are usually rough. The surface is but an expanse of many small 
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cavities into which most of the incident radiation strikes. That 
which is reflected at a point within the cavity strikes another 
point within the cavity itself, and therefore the chance for re- 
flection from within the cavity is small. This explains the higher 
reflection coefficients of highly polished surfaces. Any reflection 
from a rough surface is diffuse because the reflected rays will shoot 
off at many different angles. Rough surfaces with a high coeffi- 
cient of reflection are, for such reasons, called “white surfaces” 
by Planck. 


Serrine Up RapiaTION EquaTIONS FOR CERTAIN CASES 


Since from [19] the total radiation rate for a given frequency 
of oscillator is proportional to the energy intensity w,, it will 
for a range of frequencies between v2 and », be equal to 


where K is a factor to be discussed later. For continuous 


spectra such as are illustrated in Fig. 1, the summation sign 


v2 
) may be replaced by the integral sign {. 
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Thus, to some scale, the shaded area in Fig. 1 represents this 
rate of radiation for a temperature of 10,000 deg. cent. abs. If 
Equation [20] is integrated from » = 0 to vy = o, that is, through- 
out the range of frequencies, it reduces to the Stefan-Boltzmann 
law. This means that the total radiation rate represented bv 
the total area under one curve as compared to that under another 
varies as the fourth power of the absolute-temperature values 
which are constant on each of the curves. 

The constant K appearing in [20] is really a product KyKo. 
The factor Ky is the ratio of net total radiation to energy intensity . 
This is the constant in formula [19], whence from [18] and [17] 


v2 
Hence, the product Ko ) u,dv represents exactly the total 


v1 

rate of radiation emitted by one oscillator for each of the fre- 
quencies covering the range between »: and »;. Therefore, the 
constant Ky is the number which relates the total radiation rate 
for one oscillator of each frequency to the total radiation rate 
from the total mass or surface which contains all of the ostillators 
under consideration. Thus Ky at least represents the average 
of the number of active oscillators of each frequency taking part 
in the total radiation. 

For solids this number is proportional of course to the extent 
of the area of the radiating surface. The magnitude of the 
number, however, may not be arrived at by a direct computation 
of, for instance, the number of oscillators in the surface layer 
per unit area, because undoubtedly some radiation is discharged 
through the outer layers from those near but behind this surface. 
How many of the layers are near the surface, that is, at a depth 
from which the radiation occurs, is not known. Furthermore, 
each succeeding layer in depth is more completely screened by 
those in front of it. 

Even the first step in the computation, that is, evaluation of 
the number of oscillators per atom or per molecule, is not generally 
possible with reference simply to the Planck interpretation of 
the process. Planck’s oscillators, as before shown, are ideal 
oscillators which do not necessarily resemble those within the 
atom. Thus, from the Planck point of view, we have no definite 
picture, in terms of atomic or molecular structure, of what we 
are searching for when we are asked to discover the equivalent 
of the number of Planck oscillators per molecule. Again the 
Dirac method might be employed, but, as previously noted, it 
would involve such a burdensome mathematical development as 
to leave experiment the simpler of the two methods for deter- 
mining Ky. Thus from our point of view Ky has been specified 
for the present as completely as it may be when we say that it 
is a number which represents the net total of the active oscillators. 
Since it is proportional to the surface and since for solids the 


v2 
u,dv is for a continuous spectrum from v = 0 to 


v1 
v = ©, it follows that the final results of [20] may be stated in 
the form 


summation 


Here a is the coefficient of radiation, S the surface area, and 7 
the absolute temperature. Obviously, the numerical value of 
a in this formula must be determined by experiment. It repre- 
sents the number of active oscillators per unit area and is a 
statement of this factor translated into the language of units 
and dimensions used in the formula, which in turn is a statement 
of the relations which must hold for the variations of the con- 
ditions entering the problem. 

It should be perfectly obvious that [22] is not as it stands 
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directly applicable to the net total radiation from the total 
number of fuel particles in suspension in the pulverized-coal 
furnace. In such cases the net discharge from the particles to 
the walls is not directly proportional to the total extent of the 
surface of the particles. There is interference of some of the 
rays from each particle by other particles and by radiating gase- 
ous constituents in the paths of such rays. This factor becomes 
quite important, especially in large furnaces, and the smaller the 
average particle the greater the interference fraction is for a 
given weight of fuel in suspension. This phase of the problem 
as applied to boiler furnaces has been evaluated in several 
papers. For any particular gas constituent the number Ky 
involves both the concentration and thickness of the gas column, 
because the total number of oscillators taking part in the process 
increases with both of these factors. It involves the increasing 
interference to net radiation all through the gas column as the 
thickness of the column increases, because this screens some 
of the radiation from the oscillators. It involves then the ab- 
sorption law 


[23] 


which was mentioned early in the paper and in which (J//J¢) is 
the fraction of the initial intensity /» which gets through a column 
of gas of thickness s in which the concentration of product, 
i.e., radiating molecules, is p. 

It involves also the shape of the gaseous body for radiation in 
any directions through a solid angle less than 2x. The summa- 


v2 
tion Ko ) u,dvy must be applied to each of the frequency 


ranges or bands of the spectrum within which the gas radiates 
This is not the simple procedure it may appear to be, as some 
band widths change with temperature. Furthermore, as stated 
in the preface to this part of the paper, each band is in reality 
composed of uniformly distributed spectral lines. The gaps 
between the spectral lines are frequencies in which neither 
absorption nor emission of radiation occurs for the molecules in 
question. Band spectra of molecules are the result of a combina- 
tion of the vibrational and rotational energy of the molecule. The 
vibrational energy determines the mean position of the bands in 
the spectrum and the rotational energy determines the number 
and position of the spectral lines within the band. The gaps 
between spectral lines are there because the rotational energy 
is quantized. In other words, the rotational energy can be 
changed only in definite units or by integer amounts and not 
in fractional parts of these units. The foregoing is a brief out- 
line of the conditions considered by Schack in developing his 
formulas for evaluation of the radiating properties of gases 
and vapors such as CO, and H,0. 

The expression for Ky in its final form for the gaseous body 
will, like that for the solid surface, still contain a coefficient 
whose value must be determined by experiment. Thus, as a 
first approximation of the actual conditions, Schack sets up the 
factor Ky in the form 


1 — 
Keps 


where p is the partial pressure or concentration of the constituent 
in question, s the thickness of the gas column, and Kg the co- 
efficient of absorption determined by experiment. Such a factor 


v2 


as [24] must be combined with Ko ) u,dv for each of the 


v1 
bands of wave lengths in which the particular gaseous constituent 
radiates. The final form developed by Schack for the equations 
representing the product of form factor and Ky are not as simple 
as shown above. The product Kecps is a number representing 


[24] 
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the number of active oscillators in a column of gas of unit area 
and of thickness or length s. Therefore, Kg is a number repre- 
senting the number of active oscillators per unit volume and at 
unit concentration. 

In concluding the discussion of this subject we may again ask 
why it has not been possible when starting with one atom of 
carbon and two atoms of oxygen which in the reaction form 
carbon dioxide, to set up mathematical equations directly which 
are sufficiently complete to specify the radiation emission and 
its variation in exact detail for every instant of the duration 
of the reaction. If this were possible we could then, theoretically 
at least, specify the process for each of the atom groups in- 
volved and by integration evaluate in all of its details the total 
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radiation for any reaction. This, however, involves a com- 
plete knowledge of the mechanism and behavior of each of 
the individuals which enter into the process. The probability 
that we shall ever possess this knowledge is ridiculously small, 
and we shall no doubt always deal with such problems as we 
have here, i.e., by reference to the behavior characteristics 
of the crowd. Nevertheless we await with keen interest the 
further disclosures from the researches of the pure scientist 
in this field. Without doubt more knowledge of direct value 
to the engineer will be forthcoming, and it behooves him to 
make use of this to the best of his ability in order to. dig from 
this mine what precious gold his limited facilities may enable him 
to use. 


Air 


TH! action taken by the state of New Jersey in prohibiting 
the landing of seaplanes on lakes in that commonwealth is 
significant of the trend of development in the aeronautical in- 
dustry. The matter can be viewed from several angles.‘ One is 
that since the airplane has come to stay, it will be necessary for 
people to adapt themselves to its inconveniences, and that the next 
generation will regard present objections to it in the same light 
as we now look upon former arguments against the automobile on 
the grounds that it scared horses, gave off bad smells, and upset 
the laying habits of chickens. The unfortunate feature of this 
point of view is the arrogance that characterizes it, and if carried 
to an extreme it is likely to do more harm than good by antagoniz- 
ing people who would otherwise remain neutral on the subject. 

An exactly opposite view is expressed by those who look upon 
a seaplane as a powerful and dangerous piece of machinery which 
lands at a very high speed and is more or less out of the control of 
the pilot during the few critical seconds of landing. There have 
been some accidents to bystanders due to the landing of seaplanes, 
and even though their number has been small, the very fact of 
their occurrence gives colorful support to this view. 

It is hardly necessary to state the views of those who occupy 
positions between the two extremes outlined above. It is a fact 
that the railroads, particularly in the early days, were a much 
greater menace to lif, limb, and property than the airplane is 
today, but they came at a time when mankind was hungering for 
efficient transportation and was willing to make great sacrifices in 
order to secure it. This readiness to obtain railroad transporta- 
tion at any price found expression in the granting of the right of 
eminent domain to railroad companies, in special legislation 
relieving them of certain forms of responsibility for damages, and 
in large monetary subsidies for the construction of their lines. 

When the automobile appeared, this country in particular was 
well supplied with trunk-line transportation by railroads. Feeder 
lines were, however, entirely absent. The first automobiles were 
not considered a solution of the problem of by-way transporta- 
tion, and were looked upon more or less as a passing fancy of 
people with more money than brains. The result was an ava- 
lanche of restrictive laws and practices against the automobile. 
When, however, the number of automobiles began to run into 
millions and when farmers and small-town folks began to ride in 
gasoline-driven vehicles, the attitude of the legislatures changed 
completely, with the result that today every effort is made to 
facilitate motor transportation, as illustrated best by the millions 
of dollars spent on improved highways. The same will happen 


to the airplane when it comes to be fully recognized as a major 
means of transportation. 

International regulation of aerial communications is already 
attracting serious attention. 


That some agreement as to such 


Law 


regulation of aircraft is necessary has been powerfully brought out 
by Col. Chas. A. Lindbergh in his recent report on this subject. 
Aircraft, because of their great speed, are destined to become 
means of communication over long distances, and obviously 
they will be flown (in Europe far more than here) from one coun- 
try to another and possibly over the territory of a third, as is 
already the case in flying from Paris to Warsaw. 

In the United States, in so far as domestic flying is concerned, 
a much more important subject is the question of state vs. federal 
regulation of aeronautics. At present the whole subject is in a 
chaotic state. The Department of Commerce has been given 
power to regulate flying within certain limits. The necessity for 
such regulation is so broadly recognized and the Department of 
Commerce has apparently been handling it in such a fair spirit 
that the regulating law has not been seriously tested as to its 
validity and constitutionality. There is no question, however, 
that this is so only because thus far Federal regulation has not 
injured any one sufficiently to make a test worth while. Such was 
the case in the first year after the formation of the Federal 
commission for controlling radio broadcasting. As soon, how- 
ever, as the Radio Commission took steps which were considered 
harmful to the business of some of the broadcasters, a number 
of suits to test its power were instigated. 

As far as aeronautics is concerned, Federal regulation is es- 
sentially limited to interstate commerce, and as long as flying is 
primarily an interstate business, this may be sufficient. When, 
however, the number of fliers increases and intrastate communi- 
cations develop, state regulation will become imperative, and 
from all indications the states are not in a mood today to sur- 
render their regulating powers in any field to the Federal Govern- 
ment. 

It is not so much a conflict of the regulating powers of the 
states and the Federal Government that is to be feared as it is the 
fact that the differences in regulations in the various states may 
impose an additional and unnecessary burden on the manufacture 
of airplanes. 

The American Society of Mechanical Engineers has clearly 
recognized this situation in another field, namely, boiler construc- 
tion, and its Boiler Code has powerfully contributed toward the 
creation of uniform regulations as to boiler construction and 
operation throughout the country. This was accomplished by 
first creating a standard boiler code acceptable to the industry 
and the engineering profession, and then forming a society for the 
promotion of adoption of uniform legislation covering the oper- 
ation and construction of boilers throughout the country. Why 
would it not be a good plan to do something along the same lines 
in the matter of creating a uniform code of laws governing con- 
struction and operation of airplanes in the 48 states of the Union? 
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Survey of Engineering Progress 


A Review of Attainment in Mechanical Engineering and Related Fields 


AERONAUTICS 
The Argus As 8 Aviation Motor 


THIS motor took the high honors in the “Round Europe 

Flight”’ in the summer of 1930. The one here described 
is primarily designed for use in sport planes and is rated at a 
continuous output of 80 hp. It is an air-cooled engine with the 
cylinders in line, but contrary to the usual practice the cylinders 
are suspended. The weight has been set at 112 kg. (246.8 lb.) 
for cylinders of 120 mm. (4.72 in.) bore and 140 mm. (5.51 in.) 
stroke, and the output of 80 hp. is obtained with a piston ve- 
locity of 6.5 meters (21.32 ft.) per sec. and an average pressure of 
8.2 atmos. (117 lb. per sq. in.) In addition to certain technical 
advantages, the suspended arrangement of the pistons provides 


Fig. 1 Tue Arcus Aviation Motor SusPENDED CYLINDERS 


good visibility and reduced air resistance together with in- 
creased accessibility. The motor is shown in longitudinal 
section in Fig. 1. It is equipped with a six-bearing crankshaft 
and an ignition magneto located near the airscrew. The oil 
pump is driven by a gear from the camshaft. The cylinder con- 
struction is of steel with aluminum heads and pressed-in valve 
seats. In order to reduce the weight of the motor, several un- 
usual arrangements have been adopted. Thus, for example, 
the lubricating-oil supply is kept in the cover of the crankcase, 
which provides enough oil for 6 hr. of flying and yet eliminates 
special oil containers and their piping. The crankcase is so 
strongly built and provided with such reinforcements that the 
motor can be suspended from it without special devices. The 
piston velocity of 6.5 meters (21.32 ft.) per sec. must be considered 
low as it corresponds to a motor speed of 1400 r.p.m. and gives a 


“mechanical velocity” w*N (where w is the angular velocity and N 
the output in horsepower) of 1,730,000 hp. per sec. per sec., which 
compares favorably with such values as 2,800,000 and 6,400,000 
for similar motors having speeds from 1800 to 2200 r.p.m. With 
this “mechanical velocity” the peripheral velocity of the air- 
screw remains also within limits which produce moderate cen- 
trifugal stresses, wear, and noise. 

The crankshaft is an Elektron casting. The oil container 
in its cover holds 8 liters (2.11 gal.) of lubricating oil and vents 
into the crankcase, thus eliminating losses of oil. This oil is 
delivered to the right places by means of a triple-gear pump 
driven through a gearwheel from the end of the crankshaft and 
entirely enclosed. Two of the pump sections serve to take care 
of the complete elimination in all positions of the plane of oil 

collecting in the crankcase about the cylinder liners. 
This oil is returned to the oil container after passing 
through a screen. The third section of the pump takes 
the oil from the container, passes it through a filter screen, 
and then delivers it to the pipes leading to the various 
bearings of the crankshaft. 

The camshaft bearings are lubricated by oil forced 
through the hollow camshaft. The oil gets to the con- 
necting-rod bearings through holes bored in the crank- 
shaft and inserts in the crankshaft holes made of Elektron 
castings, and finally all the other parts that need lubri- 
cating are supplied with oil which is projected by centrifu- 
gal force. 

The original article reports tests of the motor and shows 
that on the test bench it ran with an average speed of 
1434 r.p.m., an average output of 83 hp., and an average 
fuel consumption of 0.217 kg. (0.478 lb.) per hr. (W. 
Kamn, Stuttgart, in Zeitschrift des Vereines deutscher In- 
genieure, vol. 74, no. 41, Oct. 11, 1930, pp. 1409-1412, 
6 figs., d) 


The “R-101’’ Disaster 


HE article here abstracted discusses the history of the 
airship and emphasizes the fact that it was purely and 
simply an experiment. Its heavy-oil engines, as a matter 
of fact, do not appear to have been a very successful 
experiment as they developed torsional oscillations which 
later were somewhat reduced but were never entirely overcome. 
The design of the airship itself was materially affected by the 
lessons obtained from two other previous disasters: the R-38 
in England and the Shenandoah in the United States. The 
R-101 was constructed in full knowledge of the causes which had 
wrecked the R-38 and the Shenandoah. 


“Her early trials,” the article continues, “(proved that she was" 


capable of executing a sharp turn at high speed. She had never 
encountered a serious vertical current, but there is not much 
possibility for doubt that, in at least her original condition, the 
allowance made for such an event was ample. In support 
of that statement, it may be said that the R-100, designed to 
the same general strength spevification, encountered and sur- 
vived unhurt a severe vertical current toward the end of her out- 
ward voyage to Canada. Yet in spite of all the care, knowledge, 
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skill, experience, and foresight which went to the making of the 
R-101, the vessel has failed as suddenly, and, for the moment, 
as inexplicably, as any of her forerunners. Is it possible that 
once again scientific inquiry, wise as always after the event, 
will establish some hitherto unsuspected factor as the cause? 
Is it possible that, if it does, men will be found bold enough to 
urge once again that the airship should be given another chance? 
With a heavy heart, we are constrained to answer both questions 
with a “Yes.” It would be against our convictions, but not 
against our wishes, if we answered that the disaster to R-101 will 
assuredly mark the end of the airship. She was an experiment. 
The experiment has failed, but how near was it to success? 
We do not know, and may never know. It is, however, certain 
that when the shock of Sunday’s catastrophe has become dulled 
by time, arguments will be advanced justifying, or attempting 
to justify, the continuation of the experiment. Some trifling 
cause, some minor error of judgment or execution, not some omis- 
sion of a major scientific fact, may be the explanation of the 
disaster. If such proves to be the case, is it conceivable that 
the experiment will be permanently abandoned? We cannot 
believe it. We cannot hope that science, taking it and all the 
lamentable previous occurrences of its kind, will turn from finding 
an excuse for them, and instead use them to prove that the 


major and minor factors affecting airship construction and opera-— 


tion are so numerous, so complicated, and so much influenced by 
chance, as to leave the ambitions of their advocates outside the 
reach of practical realization.” (Editorial in The Engineer, 
vol. 150, no. 3900, Oct. 10, 1930, pp. 401-402, g) 


INTERNAL-COMBUSTION ENGINEERING (See 
also Aeronautics: The Argus as 8 Aviation 
Motor) 

The Hesselman Oil Engine for Motor Vehicles 


THIS is a high-speed oil engine developed by K. J. Hesselman, 

of Stockholm, a well-known engineer. In this case the 
compression ratio is only 5.5 to 1, and hence does not differ 
materially from that of standard engines. In order to obtain 
ignition with such low pressures, Hesselman uses spark plugs 
of the ordinary type, together with a rotary motion of the air 
about the axis of the cylinder, obtained by screening off on one 
side the intake valve. * Toward the end of the compression 
stroke finely atomized fuel is slowly injected into this rotating 
air stream, and this injection is done in such a manner that the 
part of the air flowing past the spark plug is sufficiently satu- 
rated with fuel and is therefore easily ignited. The beginning 
and end of this part of the injection process must be so timed 
with reference to the spark at the spark plug that the spark act- 
ually occurs at an instant when the air carrying the fuel flows 
past it. As a result of this it becomes necessary that when 
the amount of fuel is changed the rotating velocity of the air 
shall likewise be changed. This is obtained by throttling in 
the suction piping when the amount of fuel to be injected is 
reduced. This method of running the engine is particularly 
suitable for idling. As the load increases, more and more fuel 
is injected into the rest of the air circulating in the cylinder and 
not necessarily passing directly over the spark plug. 

The most important advantage of this method of operation 
is that it can be installed on evaporation-type motors of the 
usual kind without producing excessive pressures and decreasing 
the output of the motor. An illustration in the original article 
shows a four-cylinder motor which has been altered to suit this 
process by changing the cylinder blocks, attaching a special 
camshaft for driving the pumps, and installing a different 
piston made of light metal. This motor was installed on a 
three-ton truck, and for a considerable period of time has given 
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excellent satisfaction. In a motor specially designed for this 
process the camshaft for driving the fuel pumps can be'connected 
to the one operating the valve gear. In designing machinery 
for the new process it is assumed that the mist of fuel injected 
into the cylinder will, at extended idling or low outside tempera- 
ture, be prevented from settling on the cylinder walls and event- 
ually running down into the crankcase. To do this the piston, 
Fig. 2, is provided in its upper part with a ring a which at the 
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end of the compression stroke practically completely closes in 
the combustion space on the sides, and has only two slots—one 
for the spark plug d and the other for the fuel nozzle c. The 
spark plug in its slot is protected against direct access of fuel 
to the terminals. At idling the ignition is further assisted 
by the fact that in the rotating air stream pronounced turbulence 
is produced when the air passes the spark plug. This is ob- 
tained by beveling one edge of the slot in the piston near the 
spark plug in a direction opposite to that of the bevel at the other 
end. The fuel nozzle gives two jets, both of which take a some- 
what horizontal path in the combustion space. As a result 
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of this the finely atomized fuel strikes surfaces which, when the 
engine is running, are hotter than the cylinder walls. After a 
certain period of operation these surfaces become covered with 
a thin layer of carbon deposit, which facilitates combustion 
and in any event can do no harm. Each of the fuel pumps 
(shown in some detail in the original article) is directly connected 
to its own nozzle. This is done in order to avoid what is re- 
ferred to in ordinary engines as unequal manifolding, where some 
cylinders get less fuel than others because of the greater length 
of the path. The injection pumps receive the fuel from another 
pump. As regards the regulation of fuel for various outputs of 
the engine, it is stated that one of the conditions that must be 
satisfied is that the cessation of the fuel delivery must be con- 
stant. To do this the pump piston working against the spring 
always opens a valve at the end of its pressure stroke, permitting 
the fuel to flow into the pump housing and therefore cutting off 
its delivery into the cylinder. 

The engine is started by an electric starter with the injection 
of a small amount of gasoline into the suction piping. The 
purpose of this injection is to obtain a higher speed of the en- 
gine at the start than can be given by the electric starter. No 
injection is necessary when the engine is warm. 

It is claimed that recent tests in Stockholm have shown that 
when operating on gas oil of about 0.86 specific gravity, the 
engine starts from cold without smoking and can be rapidly ac- 
celerated to a high output. It is also claimed that in operation 
the performance of the engine does not differ materially from 
that of an automobile engine of the usual type. Even when 
idling for a considerable time, the pistons do not cool down 
sufficiently to affect the combustion and produce a smoky ex- 
haust. 

The original article gives curves obtained in tests carried out in 
Stockholm. (Dr. Techn. A. Heller in Zeitschrift des Vereines 
deutscher Ingenieure, vol. 74, no. 28, July 12, 1930, pp. 970— 
972, dA) 


ELECTRICAL ENGINEERING 


The ‘“Kosfi-Leading’’ Compensation Induction Motor 
With Power-Factor Correction 


HIS is a motor built by the English Electric Co., in London 

and designed to give any power factor from unity to 0.5 

leading, the variation being secured by rocking the commutator- 
brush gear. 

The ‘‘Kosfi” motor does not operate normally as a synchronous 
motor, as in the case of the synchronous induction motor, but is a 
compensated induction motor which is not liable to drop its 
load until the maximum stalling torque is reached. In this 
machine the functions of the stator and rotor of the ordinary 
induction motor are reversed, in that the rotor becomes the pri- 
mary to which the power is supplied, and the stator the secondary 
winding. The rotor, in addition to having the normal winding 
of the wound-rotor machine, carries a winding connected to a 
commutator having brushes spaced around its periphery. To 
these brushes the stator winding is connected through suitable 
starting resistances. 

A case is cited of a metal works with a load of 400 kva. and a 
power factor of 0.65 lagging. New compressors were being in- 
stalled, and two 75-b.hp. ‘‘Kosfi-Leading” motors, with a power 
factor of 0.7 leading, were used to drive them. One of the motors 
was, however, employed to drive a d.c. generator used for light- 
ing and welding purposes, as this was found a better proposition. 
As a result, the power factor of the system was increased to 0.93 
lagging, and a saving effected of approximately £20 per month 
in the power bill. (The Iron and Coal Trades Review, vol. 121, 
no. 3260, Aug. 22, 1930, p. 260, d) 
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MOTOR-CAR ENGINEERING (See also Inter- 
nal-Combustion Engineering: The Hesselman 
Oil Engine for Motor Vehicles) 


The Gillett Automatic Clutch and Free Wheel 


[IX THIS case a conventional motor-car transmission unit has 

been combined with the free wheel and an automatic mecha- 
nism controlling the clutch. Only two pedals are required, 
one being the accelerator and the other the brake pedal. 

To start the car the low gear is engaged by means of the 
usual central lever without touching any other control. The 
accelerator pedal is then depressed and as the engine picks up, 
the clutch comes into action automatically. When the car 
is on the move the process of changing up to a higher gear con- 
sists of releasing the accelerator pedal, pausing an instant, and 
then snifting the gear lever rapidly into the required position. 
A clutch stop which quickly reduces the speed of the spinning 
parts accounts for the rapidity with which gear changes can be 
carried out. The system also provides for coasting when the 
throttle is closed. 

In the mechanism a normal friction clutch and a conventional 
gearbox are retained unaltered. The additions consist of a 
free wheel behind the gearbox, a clutch stop, and a device con- 
trolled by the accelerator pedal which operates the clutch auto- 
matically when the throttle is closed. 

The free-wheel mechanism used on the car described in the 
article is said to be of a somewhat novel type, consisting of an 
expanding spring of square section, which, when caused to uncoil 
slightly, exerts great pressure on the surrounding casing and 
conveys the drive in this way. Mounted on the engine there 
is a control box upon which depends the automatic operation 
of the ordinary friction clutch. The withdrawal gear of the 
clutch is pulled toward the disengaged position by a strong 
coil spring, and a force is exerted in the reverse direction by a 
pull rod operated from the control box. The motive power is 
derived from a piston and cylinder in the box supplied with 
oil from a pump connected to the lubricating system of the 
engine. A detailed description of the device is given and illus- 
trated in the original article. (The Motor, vol. 58, no. 1497, 
Sept. 2, 1930, pp. 189-190, illustrated, d) 


Spark Plugs 


NEW spark plug has been developed by the engineers of the 

Graham-Paige Company. It is claimed that while this 
plug is “hotter” in design, it eliminates preignition troubles 
and also reduces fouling. Tests made by the company have 
shown that it is not the porcelain but the center electrode that 
causes preignition. By increasing the size of the shell and 
helping the flow of heat by such means, for example, as replace- 
ment of the asbestos-copper gasket by a solid copper gasket, 
the temperature of the center electrode was reduced, which 
eliminated preignition. Next, an effort was made toward 
reducing fouling of the plugs. It was found that this could be 
done by projecting the center insulator far into the combustion 
chamber and counteracting the heating which this part brought 
about by still better means of heat conduction and dissipation. 
Both metric and 7/;-in. plugs have been developed. 

Insulators were projected as much as °/3: in. beyond the end of 
the shell, using the longest or so-called “‘hottest’’ insulator 
available, intended for low-speed, low-compression engines. 
True enough, a point was finally reached where the end of the 
insulator apparently became hot at the same time as the metal 
parts, but in no case before. The explanation seems to be that 
the incoming charge exerts .a cooling influence on the electrodes 
and insulator, and while heat-flow capacity is lost by lengthening 
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and extending the insulator, the cooling action of the intake 
gases is increased. A point is finally reached where the two 
effects balance. 

The final findings with the 7/;-in. plug have resulted in a 
design in which a long insulator is used, extending approximately 
3/1, in. beyond the end of the skirt. With this the short-pro- 
jection center electrode, the thick-wall shell, and the solid copper 
gasket are used. This plug can be run indefinitely with a 5.5 
compression ratio, using 5 deg. excess spark advance, without 
causing preignition trouble, and at the same time it is infinitely 
harder to foul under any conditions, first, because the end of 
the insulator operates at a higher temperature than previously, 
and secondly, because it is gas-swept in the combustion chamber, 
resulting in its tip or end remaining white and free from black 
soot under conditions that would foul former types of so-called 
“thot plugs” so they would not fire. (F. F. Kishline, Asst. Ch. 
Engr., Graham-Paige Motors Corp., in Automotive Industries, 
vol. 63, no. 11, Sept. 13, 1930, pp. 376-378, 2 figs., de) 


PETROLEUM ENGINEERING 


The Use of a Boiler-Feedwater Heater With Steam-Powered 
Rotary Drilling Equipment 


IN THE past the generation of steam for drilling operations 

has usually been accomplished by the use of portable loco- 
motive-type boilers, as the plant had necessarily to be of a tem- 
porary design. However, with the constantly increasing depth 
to which oil wells are being drilled and the use of larger and 
heavier equipment the steam requirements have reached a 
point where equipment and methods of permanent-plant type 
can be and are being used to a decided advantage by the more 
progressive operators. In this case the boiler-feedwater heater 
becomes a valuable adjunct to the steam-generating equipment 
in view of the large quantity of steam necessary for deep drill- 
ing. 

The following conclusions are arrived at from the investiga- 
tion carried out jointly by the U. S. Bureau of Mines and the 
state of Oklahoma. 

The use of boiler-feedwater heaters lowers drilling costs by 
effecting an economy of 10 to 15 per cent in fuel requirements 
and of 20 to 25 per eent in water consumption, increased the 
boiler-horsepower capacity of the boiler 10 to 16 per cent, 
lengthens the life of the boilers, decreases the maintenance costs 
of the boilers, reduces the lost time for boiler repairs, and lessens 
the danger of boiler failures. Their use also muffles the sharp 
exhaust from the pumps and engines, and carries the steam away 
from the derrick. The value of this feature cannot be ex- 
pressed in dollars and cents, but lies in the fact that it creates 
better and safer working conditions. The hazards of steam- 
engine exhausts are discussed by H. C. Miller in his paper, 
“Safeguarding Workmen at Oil Derricks,” Bull. 272, Bur. of 
Mines, 1917, pp. 100-101. 

Boiler-feedwater heaters are practical where the steam de- 
mands are large, when the supply of water is limited, or when 
fuel is expensive. They are of particular value for deep drilling, 
where large quantities of steam are required, and for “wildcat”’ 
locations where fuel and water are very expensive or difficult 
to obtain. It is not uncommon for a water shortage to delay 
drilling operations, and in such cases the use of feedwater heaters 
would have the effect of increasing the water supply 20 to 25 
per cent. 

In a drilling campaign where 100 deep wells are to be drilled, 
an approximate saving of $100,000 in fuel and water and an addi- 
tional saving of about $50,000 in maintenance costs on the boilers 
would be obtained by the use of boiler-feedwater heaters. This 
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conclusion applied to conditions and expenses similar to those 
in the Oklahoma City field. 

The open-type boiler-feedwater heater and condenser is 
better adapted and more practical for oil-field service than the 
other types of feedwater heaters. Its advantages are simpli- 


city of design, low cost, ease with which scale can be removed, | 


high temperature of the feedwater, and the high recovery of 
condenser water. (C. E. Reistle, Jr., Petroleum Chemist, U. S. 
Bureau of Mines Petroleum Experiment Station, Bartlesville, 
Okla. in Report of Investigation No. 3022, 14 mimeographed 
pages, 5 sheets of drawings, ep) 


POWER-PLANT ENGINEERING (See also Petro- 
leum Engineering: The Use of a Boiler- 
Feedwater Heater With Steam-Powered Rotary 
Drilling Equipment) 

A Super-Lancashire Boiler 


AROUND 1923 Daniel Adamson & Co., Ltd., put down two 

Lancashire boilers of their own construction with a working 
pressure of 260 lb. Such a working pressure for a Lancashire 
boiler was unheard of at the time of the installation. 

The complete unit comprises a boiler 20 ft. long X 8 ft. 6 in. in 
diameter, a superheater, air heaters, and a induced-draft fan 
direct coupled to a small high-speed engine and a forced-draft 
fan. The steam is used for turbines on the test plate. 

The boiler is constructed along the general lines of the or- 
dinary Lancashire type with regard to plate thickness and general 
manufacturing details, but the internal flues are rather smaller in 
diameter than in common practice, and they are constructed 
with the Daniel Adamson anti-collapsible flange combined with 
special absorber rings. The boiler is hand fired and the products 
of combustion pass through the main internal flues at approxi- 
mately normal speed. At the back end of the boiler is a metal- 
encased firebrick-lined downtake chamber which is specially 
constructed to eliminate eddies in the gas. The superheater 
is housed on the top of the downtake and is constructed of a 
solid-drawn steel tubes. The design of the superheater is such 
that the drop in pressure of the steam during its passage from 
inlet to outlet is small. In the official test this drop in pressure 
was only '/; lb. when passing 8087 lb. per hr. at a pressure of 138 lb. 
with an average superheat of 320 deg. fahr. 

After the gases leave the flues of the boiler, they enter the 


downtake chamber and take a downward curved movement, . 


passing through and around the outside of the superheater 
loop tube elements; they then pass through the nests of tubes 
connected with the back and front ends of the boiler and below 
the internal large main flues. The gases passing through these 
tubes at high velocity impart the heat by convection, at a rapid 
rate; the high velocity of the gases also serves to keep the 
tubes free from dust deposits. 

As a consequence of the combined medium velocity of the gas 
through the main internal flues and the high velocity through 
the small tubes, a large proportion of the useful heat of the fuel 
is given up to the water in the boiler, with, of course, a corre- 
sponding reduction in the temperature of the gases leaving the 
boiler. The gases then pass outwardly to left and right, in two 
streams approximately equal, through special chambers, in 
which are provided accessible tube-hole stoppers made so that 
they may be opened when the boiler is under steam, to enable 
the tubes to be examined or cleaned. 

The boiler with its auxiliaries forms a complete and independ- 
ent unit, and is very accessible for examination, no brick settings 
being required; in fact, it is only the downtake chamber which 
is lined with brickwork, thus eliminating the possibility of losses 
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due to defective brickwork and air leakages. The connection 
between the boiler and the metal-encased downtake is provided 
with a patent flexible air-excluding device. The downtake 
chamber is arranged with access doors, also cleaning-out doors 
and inspection sight holes, the whole being surrounded with a 
gangway lying between the top of the superheater and the forced- 
draft fan and chimney. The air preheaters and downtake are 
carried on a concrete base, the first named resting on cast-iron 
chairs. 

The official test was made by the National Boiler and General 
Insurance Co., Ltd, on March 13, 1930. The details are given 
in the original article. The net overall thermal efficiency was 
found to be 83.31 per cent. The boiler was worked with ap- 
proximately only 40 per cent of excess air. The combustion was 
so good that no smoke was emitted from the chimney. (The 
Tron and Coal Trades Review, vol. 121, no. 3260, Aug. 22, 1930, 
pp. 258-259, 2 figs., d) 


The Municipal Diesel Plant at Hudson, Mass. 


HIS article is of interest as it compares several methods of 

obtaining power and gives detailed figures for the Diesel 
engine. After such a comparison it was decided to install the 
following equipment: 

Two 900-b.hp. 8-cylinder, 4-cycle, air-injection McIntosh & 
Seymour engines with 615-kw. General Electric Co. generators 
direct-connected. 

One 675-b.hp., 6-cylinder, similar engine direct-connected to a 
460-kw. generator. 

The cost of the change-over from steam to Diesel was as 
follows: 


Building changes, fuel oil tanks, crane, and craneway... $ 12,800 
Pumps, piping, and auxiliary equipment............... 4,300 

Diesel engines, generators, exciters, and foundations com- 
$167,000 


Of this amount, $160,000 represents plant investment and 
$7000 represents alterations in the existing plant. The change- 
over was financed by taking $127,000 from the construction 
fund, made up from the surplus earnings of the previous six 
years, and the remainder from a bond issue of $40,000 bearing 
interest at 4!/. per cent and to be repaid in ten annual payments 
of $4000 each. 

Comparative steam and Diesel operating costs are given in 
detail in the original article. It is claimed that these show the 
gain in efficiency and economy of a typical Diesel plant over an 
ordinary steam plant, and a saving of $30,000 a year by the in- 
stallation of the Diesel plant, or enough to pay for the installation 
cost in five years. 

This: system of generation has enabled Hudson to promulgate 
practically the lowest average rates in Massachusetts. 

In 1926 the rates were: 


For Domestic Lighting and Commercial Lighting 


First 100 kw-hr. per month......... 9 cents per kw-hr. net 
Next 300 kw-hr. per month......... 8.1 cents per kw-hr. net 
Next 400 kw-hr. per month......... 7.2 cents per kw-hr. net 
Next 700 kw-hr. per month......... 6.3 cents per kw-hr. net 
All over 1500 kw-hr. per month..... 5.85 cents per kw-hr. net 


For Domestic Power 
3 cents per kw-hr. 


For Commercial Power 


First 500 kw-hr. per month........ 4.05 cents per kw-hr. net 
Next 1000 kw-hr. per month........ 3.6 cents per kw-hr. net 
Next 1500 kw-hr. per month........ 3.15 cents per kw-hr. net 
Next 2000 kw-hr. per month........ 2.95 cents per kw-hr. net 
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Next 2500 kw-hr. per month........ 2.7 cents per kw-hr. net 
All over 7500 kw-hr. per month..... 2.475 cents per kw-hr. net 


In October, 1929, the following present rates were instituted: 
For Domestic Light and Power 


First 20 kw-hr. per month......... 7 cents per kw-hr. net 
Next 180 kw-hr. per month..... oe cents per kw-hr. net 
All over 200 kw-hr. per month...... 2 cents per kw-hr. net 
For Commercial Lighting 
First 20 kw-hr. per month........ 7 cents per kw-hr. net 
Next 80 kw-hr. per month........ 6 cents per kw-hr. net 
Next 700 kw-hr. per month........ 5 cents per kw-hr. net 
Next 1200 kw-hr. per month........ 4 cents per kw-hr. net 
All over 2000 kw-hr. per month..... 3 cents per kw-hr. net 
For Commercial Power 
First 300 kw-hr. per month........ 4 cents per kw-hr. net 
Next 1700 kw-hr. per month........ 3 cents per kw-hr. net 
Next 2500 kw-hr. per month........ 2.7 cents per kw-hr. net 
Next 3500 kw-hr. per month........ 2.4 cents per kw-hr. net 
All over 8000 kw-hr. per month..... 2.2 cents per kw-hr. net 
Cooperative Wholesale Rate Demand Charge 
First 100 kw. of 30-min. demand................ $2 per month 
Over 100 kw. of 30-min. demand................ 1 per month 
Energy Charge 
First 2 hr. use of demand............... 2.5 cents per kw-hr. 
Next 3 hr. use of demand............... 2.0 cents per kw-hr. 
Next 3 hr. use of demand............... 2.75 cents per kw-hr. 
Next 3 hr. use of demand............... 1.5 cents per kw-hr. 
Next 8 hr. use of demand............... 1.0 cents per kw-hr. 
Over 14 hr. use of demand.............. 0.8 cents per kw-hr. 


These represent reductions of about 30 per cent to 50 per cent 
for domestic use, 30 per cent to 40 per cent for commercial light- 
ing, and 5 per cent to 12 per cent for commercial power. 

The author gives reasons why Diesel-powered plants of the 
size under consideration are so economical. 

The old bugbear against operating Diesels in a first-class 
neighborhood has been entirely removed. The exhaust can be 
so silenced that it is inaudible over 50 ft. from the station, 
and cork mats under the foundations do away entirely with vi- 
bration. Because of the absence of coal dust, ashes, and smoke, 
the stations can be and frequently are made very handome 
architecturally and set admidst beautiful surroundings, the build- 
ings often resembling banking institutions or high-class admini- 
stration buildings, a credit to their surroundings. (Leland D. 
Wood, Manager, Light and Power Development, Hudson, Mass., 
in The American City, vol. 43, no. 2, Aug., 1930, pp. 87-89, 
2 figs., d) 


RAILWAY ENGINEERING 
The Holmes Locomotive Poppet-Valve Gear 


HE use of poppet-valve gears in locomotives has been 

increasing steadily during the last few years. As to the 
Holmes gear, it is claimed that it gives perfect timing for all 
valve positions and up to 84 per cent cut-off, the cut off being 
infinitely variable and not limited to a series of steps. Other ad- 
vantages are claimed for it, such as that it is controlled and 
reversed in the simplest possible manner, and is little affected 
by wear. 

The principle of operation can be followed by reference to the 
drawings reproduced. In Fig. 3 the rotating cam A which is 
keyed to the half-speed camshaft B swings the oscillating cams 
C by means of two bellcrank levers D (with arms offset) and 
slide block EF through 90 deg. and back, twice in each camshaft 
revolution, that is, once per engine cycle. The fulcrums of 
the levers are carried between two members F, called the ful- 
crum carrier, and it is the partial rotation of these members 
which controls reversing and varies the cut-off. To increase 
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the period of admission, the fulcrum carrier is turned in the 
same direction as that in which the camshaft is revolving. This 
has two effects: 

1 It delays the action of the rotating cam on the lever. 

2 It turns the long arm of the lever through an angle, thus 
turning the oscillating cam through an angle relative to its 
own center. The latter effect has in turn two effects: 

a It brings more of the lift’ portion of the oscillating cam into 
such a position as to act on the valve, thereby increasing the 
period of opening. 
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contains only four cams, one rotating (A) and two oscillating 
cams (C, C) for steam admission, and one cam (@) for exhaust. 
The valves are placed at 45 deg., i.e., 90 deg. to one another, 
which corresponds to 180 deg. of the axle. Tappets are pro- 
vided between the cams and the valves to take the side thrust 
of the cams. The fulcrum carrier F is duplicated and the two 
parts carry the fulcrum shafts H and their levers D between 
them. Two stays J connect the two parts rigidly to one an- 
other. 

Both exhaust valves are operated by one double-ended cam G, 


4 
Re ani 
DEVELOPMENT OF 
CAM SLOTS. 


SECTION YY. SHOWING ADMISSION VALVE GEAR. 


Y 
Y 


SSS 


HE —— 


© © SECTION ZZ SHOWING EXHAUST VALVE GEAR. 


Fic. 3 GENERAL ARRANGEMENT OF CAMSHAFT DRIVE FOR THE HOLMES PoppetT-VALVE GEAR 


b It brings the opening point on the cam nearer to the tappet 
roller, so that it acts on it earlier in each oscillation. 

The effects (1) and (6) are made to neutralize each other, 
since (1) is a delaying effect, and (b) is an advancing effect, so 
that the opening of the admission valve takes place at the same 
point in the cycle for any cut-off—in other words, the lead is 
constant. If, however, it is thought desirable to vary the point 
of opening slightly, for instance, by reducing the lead in full 
gear to insure easy starting, this can be achieved by modifying 
the contour of the rotating cam. 

Reversing is effected by turning the fulcrum carrier through 
90 deg. from the point of minimum opening to steam, in a direc- 
tion opposite to the original camshaft rotation. 

Fig. 3 shows the complete valve gear for application to a 
locomotive. It will be seen that the entire gear for one cylinder 


means being taken also to reset this cam properly automatically 
when the engine is reversed. In the design shown in Fig. 3 
the exhaust-valve timing is constant, but if desired it can be 
varied slightly. Because of the small number of cams required 
they can be of reasonably large size, which makes for greater 
accuracy of timing than is obtainable in small cams. 

The lift of the cam can be multiplied by levers if desired, and 
with this arrangement full opening to steam can be obtained 
with 25 per cent cut-off. The cam box is comparatively small, 
measuring only 183/, X 127/, 12%/; in. outside, and can be 
easily withdrawn for inspection or replacement. Reversing 
and control of cut-off are effected by the partial rotation of 
the fulcrum carrier as explained in detail in the original article. 

The valves themselves follow standard practice. (The Railway 


Engineer, vol. 51, no. 608, Sept., 1930, pp. 355-357, 2 figs., d) 
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The Froelich Hydraulic Car-Retarder System 
AN INSTALLATION of this kind has been made at the 
Whitemoor Yard of the London and North Eastern Railway, 
in England, but there are already several installations of the 
kind in Europe. The installation is semi-automatic. 

When the train arrives on one of the receiving tracks, a switch- 
man walks along the train, uncouples the cars, and makes out 
what is termed a “cut card.” On this card are indicated the 
numbers of the cars which have to be run off on to the respective 
classification tracks. The cut card is sent by pneumatic tube 
to the control cabin, and the operator, on receipt of this, is 
able, by manipulating certain levers on the switch table, to 
store up the route movements electrically, in a drum on the 
floor below. The cars, in passing down the hump and through 
the retarders, automatically set the points for succeeding cars, 
this being done by means of track circuits, in accordance with 
the routes previously stored in the switch drums. Four-aspect 
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in 7 min., the sequence of the movements over the hump being 
much quicker than can be undertaken with safety in a yard 
dependent solely upon brakemen for the application of the brakes 
on the cars to regulate the speed. 

Detail cards taken from a typical day’s work are shown in the 
original article. Ina shift of eight hours 1369 cars were classified, 
this involving 962 cuts. A diagram of the control machine is 
given in the original article. 

Having described the various methods by which trains are 
prepared on the tracks, it will be of interest to note the pro- 
cedure adapted in connection with their departure from the 
yard. At the point where the 40 classification tracks converge 
to form the two departure tracks, there is an inclined brake 
siding or “kip” with connections to both departure tracks. 
All the cabooses of trains which arrive at the receiving tracks 
are worked through the yard and placed as opportunity arises 
on the kip, which will accommodate 15 cabooses. The kip is 


DISTRIBUTOR HEAD 


Y 

Y SSS 
Y 
PLAN (DIAGRAMMATIC) 
Y 

Y 
| 
TRACK BRAKE. Y 
Y 
©) Y 
Y 
A Y @) 
Y 


REFERENCE :— 


=~ FROM PUMP TO ACCUMULATOR, 
DISTRIBUTOR: HEAD & CONTROL. 


/ROM CONTROL TO BRAKES. 


—— WASTE WATER. 
NG fs SEN 


—P CONTROL 
AUGE 


1TH NON-RETURN 
VALVES CAPABLE OF 
BEING CLOSED. 


{ UMP SN 
\ \ Y 
Bye-Pass 
t Valve SS SESS 
Yj 4 GAZZ 
GAZ 
VALVE 


Fig. 4 D1aGRaM OF THE HYDRAULIC AND BRAKING SYSTEM 


color-light signaling, at the top of the hump, has been adopted 
to indicate the speed at which the cars must be humped, while in 
foggy weather klaxon horns are utilized, the operation then 
being governed by sound signals. 

In the event of any special cars passing over the hump, or 
other circumstance arising of which the yardmen should be 
informed, a megaphone is used from the control tower. The 
foreman’s cabin at the top of the hump is in telephonic communi- 
cation with the cabin at the entrance to the receiving yard, 
and with the control cabin; the foreman, from his position 
at the top of the hump, is able to exercise a general jurisdiction 
over the entire operation. The yard is illuminated at night 
by means of floodlight projectors. 

Electric motors situated in the basement of the control tower 
drive the pumps generating hydraulic pressure for working the 
retarders, and heating pipes are provided underneath these 
retarders to prevent freezing in severely cold weather. 

The provision of these retarders, together with the new method 
of operating the switches leading from the hump to the classifi- 
cation yards, has speeded up the classification to such an ex- 
tent that a train of 70 cars, with from 40 to 50 cuts, is classified 


constructed with a gradient sufficiently steep toward the de- 
parture to enable a caboose, when released, to run by gravity 
to the rear of the train. As soon as the conductor arrives in the 
yard he is given the number of the engine that is to haul the 
train, the particular caboose that is to be attached to the rear 
of it, and the number of the track from which it is to be drawn. 
He thereupon proceeds to the track, and examines and attaches 
the requisite number of cars. The engine is coupled up as soon 
as it arrives from the roundhouse, and the conductor signals 
to the switchman that the train is ready to be drawn into the 
departure track to attach the caboose. This is done as quickly as 
possible, and as soon as the last car of the train is drawn clear 
of the brake-kip points, the caboose is released and runs to the 
rear of the train, the latter then being ready to accept the signal 
for the main line. As the train is being drawn through the de- 
parture tracks, which are approximately 560 yd. in length, 
the signalman controlling the outlet is advised of its approach 
so that he may release it with a minimum of delay. 

The many different types of wheels and tires in use in England 
offer a problem in designing and constructing the retarders so 
that all shapes and sizes can be suitably retarded. Certain 
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adjustments are still being made at Whitemoor in this respect. 
Unfortunately, there is a small proportion of cars on which the 
tires are secured to the wheel centers by means of bolts, and 
these cannot be handled by the retarders, but are passed 
through the retarder in the non-braking position and into track 
No. 31, which is provided especially for these cars. At present, 
therefore, additional men have to be employed for braking 
purposes, but this difficulty is receiving careful consideration. 
At the entrance to the receiving yard a device has been installed 
to detect and indicate such wheels as are fitted with projecting 
fastenings that make retarder control impossible. 

Aside from this difficulty with certain wheels, little trouble 
has been experienced. Lack of uniformity in the thickness 
of the wheels has little effect on the retardation. The number 
of axles, also, has no influence on the braking efficiency. 

There are four retarders, located on the four main ladders 
leading to the classification tracks; they are operated by four 
control levers in the control cabin. The retarders each consist 
of a tabie which can be raised and lowered by means of several 
hydraulic cylinders. Dr. Froelich’s “weight automatic’ prin- 
ciple is one of the important technical features, and insures 
that the weight of the car will automatically establish and control 
the braking effect while the car is passing through the retarder. 

The understructure, which is about 50 ft. long and 10 ft. 
4 in. wide, rests in a concrete pit, and carries the running rails, 
which are of B.S.R. 90-lb. flat-bottom sections. This under- 
structure is supported by the hydraulic cylinders, which are 
placed longitudinally in the center. Each cylinder is fitted with 
a piston which carries a cross-beam and in turn supports two 
cradles. These cradles, carrying the retarder rails proper, are 
free to move sideways, being provided with rocking segments 
for this purpose. Of these rails, the outer one is fixed rigidly 
to the cradle and the inner one is pivoted in such a manner 
that when hydraulic pressure is applied to the cylinders, the 
cross-beam, and with it the cradles, rises to a maximum height 
which brings the top of the braking rails about 4°/, in. above 
the level of the running rail and alongside the car wheels. 

It will thus be seen that if the retarder rails are raised in this 
manner when a car is passing through, the foot of the inner 
retarder rail is raised until it meets the flange of the wheel, and 
any further pressure forces the head of this rail against the in- 
side flange of the tire, bringing the outer retarder rail against 
the other side and thus providing the desired degree of retarda- 
tion. 

If the pressure is still further increased, the car will simply be 
lifted off the running rail, and will continue to run on the flanges 
of its wheels, which are wedged between the braking rails, the 
maximum retardation being then in force. This precludes 
the possibility of derailment. The downward thrust causes 
the inner and outer brake rails to function as a toggle joint, 
causing pressure to be exerted on either side of the tires. 

The hydraulic pressure is obtained from a reservoir which is 
housed in the basement of the control cabin and charged by a 
special triple-throw hydraulic pump driven by a 20-hp. motor. 
Between each retarder and its respective control handle there 
is only one pressure pipe. The pressure applied to the retarder 
is regulated by the control handle. The maximum hydraulic 
pressure which can be applied to the cylinders of the rail brakes 
is about 1400 Ib. per sq. in., which, working on a 5”/s:-in. piston, 
’ is sufficient to raise the heaviest car from the running rails, 
thereby subjecting it to the maximum retardation. 

The control handle can perhaps best be described as a spring- 
loaded automatic pressure-relief valve, and its method of working 
is as follows: By moving the lever across its quadrant the pres- 
sure is admitted to the pipe leading to the brake and the latter 
is raised to the full extent. The position of the lever sets the 
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pressure at which the release valve will lift, in such a manner 
that if the handle is, say, only halfway across when the car 
enters the retarder, a certain amount of water is released back 
through the control valve, which results in the table falling some- 
what and applying half the maximum retardation. If, however, 
the handle is pushed completely over, and consequently no water 
is released by the valve, the retarder rails remain in the highest 
position and the maximum retardation is applied. 

The operation of the switches is, as already intimated, partly 
automatic and partly non-automatic. All switches are con- 
trolled by one man at a switch table in the control cabin. The 
switch motors operate on 110 volts d.c., the collector-drum 
circuits on 36 volts, and the track circuits on 12 volts. 

The first seven switches, that is to say, the three between 
the hump and the retarders, and the four immediately following 
the retarders, are automatically operated by reason of the cars 
shunting the track circuits and relays. The movements of the 
automatic switches having been set up prior to the shunting of the 
train, by means of the eight route levers situated in the front 
of the switch table, the classification of a complete train pro- 
ceeds rapidly and without interruption. 

The position and length of the track circuits are somewhat 
critical, being of necessity in the nature of a compromise. The 
effective length is about 38 ft., which is divided into two parts, 
one of 13 ft. ahead of the switch point, and one about 22'/, 
ft. behind it. The fixing of the total length at 38 ft. precludes 
the possibility of using a car the distance between axles of which 
is more than 38 ft. If it were longer it would reduce the speed 
at which switching could be done. (Railway Signaling, vol. 
23, no. 9, September, 1930, pp. 329-334, illustrated, dA) 


REFRIGERATION 
A Direct-Expansion Quick-Freezing Machine 


THIS system has been recently designed by C. L. Ashley and 

A. V. Rudd, of St. Louis, Mo., and is an elaboration of a 
principle employed in the packing industry for a long time, 
but is said to possess certain special advantages. These have 
been obtained by enclosing the chilling medium, thus making it 
possible to use primary refrigerants in direct expansion. The 
refrigerant enters the freezing chambers as a liquid, in which 
state it is maintained at a level of a little more than three-quarters 
the height of the drum. As it absorbs heat from the products 
which are being frozen, it boils off as a gas, rises to the top of the 
container, and escapes, while fresh liquid is automatically ad- 
mitted through the control valves to maintain the predetermined 
level. 

Instead of relying on sensible heat to chill the food products, 
the introduction of a primary refrigerant enables this machine 
to make use of the latent heat, and it is claimed that the fact 
that the refrigerant cannot escape until it has changed its state 
from a liquid to a gas is a further assurance of the thermal 
efficiency, as it cannot turn into a gas until it has absorbed a 
definite amount of heat. 

The machine consists essentially of a hollow drum rotating on a 
horizontal axis and partially surrounded by a stationary chilling 
tank. The refrigerant is expanded into both the drum and the 
chilling tank and maintained, in a liquid state, at predetermined 
levels, by means of automatic control valves. Foodstuffs to 
be frozen are placed on the surface of the drum, and as the ro- 
tation carries them into the freezing chamber, which is formed 
on one side by the stationary chilling tank and on the other 
side by the drum itself, lids for holding the food parcels in place 
are automatically closed and adjust themselves to the thickness 
of the product. These lids hold the food parcels firmly against 
the drum surface throughout the freezing period, so that re- 


. 
4 
. 
+ 
J 


DeEcEMBER, 1930 


frigeration is applied by direct contact on one side and by radia- 
tion and conduction through a small air gap on the other side. 
When the frozen foodstuffs emerge from the freezing chamber 
at the end of the chilling period, the covers trip open and the 
products drop out on to a conveyor. The process is continu- 
ous and semi-automatic, the only labor required being that neces- 
sary to place the unfrozen parcels on the surface of the slowly 
revolving drum. 

Preliminary investigations indicate that a steak three-fourths 
of an inch thick will be frozen in about twenty minutes when 
the drum temperature is maintained at—55 deg. fahr. The speed 
of the drum may be increased or decreased, to accommodate 
existing conditions. (H.G. Miller in Ice and Refrigeration, vol. 
79, no. 2, Aug., 1930, pp. 128-129, 1 fig., d) 


The Carba Dry-Ice Process 


THIS process was invented in Switzerland for the manufac- 

ture of solid carbon dioxide. Its chief feature consists 
in the expansion of liquid carbon dioxide through a special 
needle nozzle at the “triple point” pressure of 5.28 atmos., 
whereby the freezing point of carbon dioxide is reached. Part 
of the liquid carbon dioxide is in this manner converted into 
moist, plastic snow, which, by reason of the kinetic energy with 
which it leaves the nozzle, is tightly pressed together, and by 
the subsequent further expansion down to atmospheric pressure, 
is solidified into a compact block of high specific gravity. The 
size of the block is controlled by gaging the time of forming the 
snow. The operation of the process requires a specially con- 
structed nozzle in which the expansion is first carried slightly be- 
low the “triple point.’”” The nozzle is not described in detail, 
however. 

In comparing previous methods of production with this, it 
may not be out of place to call attention to another interesting 
phenomenon in the Carba process. By the expansion of the 
boiling liquid, it is brought to a definite temperature (the triple 
point). Further expansion within certain limits brings about 
subcooling or supersaturation: that is, the vapor is colder than 
the saturation temperature of the pressure attained, or the pres- 
sure is greater than the saturation pressure corresponding to 
the temperature attained. The formation of snowflakes, or 
crystals, takes a certain time, and it is not known whether the 
period of expansion in a short jet or nozzle, which under the 
usual conditions can occupy only the thousandth part of a 
second, is long enough to allow this. Similarly, the conduction 
of heat into the interior of the drops and into the interior of 
the wet mass must occupy an appreciable time. 

A drop of definite size and temperature, in surroundings of 
equal temperature, is in thermodynamic equilibrium only if the 
vapor pressure exceeds the increase in saturation pressure caused 
by capillary attraction. 

The velocity of flow of a frozen drop, or a flake of snow, is 
equal to that of its enveloping gas only at its moment of forma- 
tion; rather it is smaller, since the drop is carried along as a 
foreign body by the friction of the somewhat accelerated gas. 
It is thus evident that a correct nozzle for expanding CO, to 
produce snow must possess a definite length, so that the time 
during which heat is flowing from the liquid drops to the cold 
gas which surrounds them may be increased. If this precaution 
is neglected, the snowflakes are formed first in the free stream of 
gas and the crystals are deposited in the generator in a finely 
divided state, but if the nozzle is given a length of about 400 mm., 
the flakes congeal in the nozzle itself, and the more or less frozen 
droplets enter the generator in a cylindrical jet. The final 
product, which is produced by this specially designed and pat- 
ented nozzle, is a plastic mass of snow which is already more 
or less crystalline in form and possesses great density. It is 
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evident, too, that the whole process of expansion must follow 
the pressure curve, since the expansion takes place without the 
production or expenditure of work. (Cold Storage, vol. 33, 
no. 389, Aug. 21, 1930, pp. 243-244, 2 figs., d) 


THERMODYNAMICS 


Calculation of Oil Temperatures of Oil Coolers 


HE author has particularly in mind oil coolers of the class 
employed to cool the oil used in lubricating turbine bearings. 
The first to derive a formula for such coolers, in particular 
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for the cross-flow counter-flow type (i.e., the type where the 
water flows through the tubes and the oil flows around the tubes 
crosswise to them and in the direction opposite to the flow of 
water), were E. Heinrich and E. Stueckle, who derived for these 
coolers the following equations: 


k = 200 (Ww x Wo tm)?-3 
k = 185.6 (Ww X Wo X tm)?-3 


The meanings of the symbols used in the above equations 
and throughout the article are as follows: 


Vw = flow of water in liters per min. 

V. = flow of oil in liters per min. 

Ww = a@wVw = velocity of flow of water in meters per sec. 
Wo = a@oVo = average velocity of flow of oil in meters per sec. 


| | | | 
| 
| 
| 
} | | | | 
ng 
> 


1090 MECHANICAL ENGINEERING 


i; = water inlet temperature in deg. cent. 
t = water outlet temperature in deg. cent. 
ts = oil inlet temperature in deg. cent. 
44 = oil outlet temperature in deg. cent. 

ts + ts 

2 

F = area of cooler in square meters 
Q = quantity of heat transmitted in large calories per hr. 
Y = specific weight of oil in kg. per cu. dm. 
Cp 
k 
a 


tm 


= average oil temperature : 


= specific heat of oil in calories per kg. 

= coefficient of heat transmission 

= constant in the expression for the coefficient of heat 
transmission. 


Fig. 5 shows diagrammatically a cooler in which for the sake 
of clearness the central pipes have been omitted. The constants 
a and a» depend only on the transmission surfaces for oil and 
water, which can be determined according to the formulas of 
Heinrich and Stueckle. Assuming that c. = 0.415 and y = 
0.896, and assuming further that the product 60 cpy = 22.3 
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is constant, it will be found from the heat given up by the oil 
that the oil temperature is 


The cooling-water exit temperature can be found from the 
amount of heat taken up by the water (provided the losses by 
radiation are neglected): 


= 


The error due to assuming that c,y is constant is very slight. 
From the equation of heat transfer in counter-current flow 
given in the original article the author by substitution obtains 
the following equation for the cooler: 


In the above equation y is constant for a given cooler. The 
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values of z and z are then dependent only on the quantities 
of oil and water. B is dependent only on the amount of heat 
exchanged and the amount of oil present, assuming always that 
Cpy is constant. 

In the majority of cases the amount of heat flow Q, the cooling- 
water temperature /,, and the amount of oil present Vo are given. 
The cooler constant y is known through the selection of cooler 
dimensions. If then a value is assumed for a certain quantity 
of water V., the oil exit temperature ¢, will be the only unknown 
value in Equation [6]. Unfortunately, however t cannot be 
directly determined from this equation, and it becomes necessary 
to solve the equation graphically. To do this Equations [7] 
and [8] are used. 


log 
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(B + 


If the two curves are plotted on a single diagram as functions 
of t4, the intersection of the two lines will give the desired value 
of t,. The oil inlet temperature is then determined from Equa- 
tion [1] and the water outlet temperature from Equation [2]. 
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To facilitate calculations Figs. 6 and 7 give sets of curves 
from which the values for z and z for given quantities of Ve 
and V, can be read directly. The cooler constant y is supposed 
to have been determined once for all for each kind and size of 
cooler, and as a result the values of the symbols in Equation [6] 
can be directly inserted from the tables and diagrams without 
any intermediary calculations. 


INFLUENCE OF VARIABLE OPERATING CONDITIONS 


The influence of the quantity of water on the operation of 
the cooler may be expressed as a function of the quantity of oil, 


which gives 
1/1 ) 
Vo \22.3 60x 


The value of z becomes a maximum when «x ©, passes 
through zero value for x = 22.3/60 or roughly 3/8, and becomes 
negative for x < 22.3/60. Since the value of z is also contained 
in x, the value of x changes in a manner similar to the above. 
If the lines for the constant «x (as has been done for certain of 
these values) be plotted in the diagrams for z and z, it will be 
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found that a variation of « is of practical importance only within 
comparatively narrow limits. Another material increase in «x 
beyond 3 gives therefore only a slight improvement in the 
operation of the condenser; on the other hand, however, a 
reduction of value of x below 1 produces a rapidly increasing 
reduction in the efficiency of the device. 

At first glance the cooler equation does not show this influence 
of the quantity of flowing water. It does show, however, that 
z appears as an element of addition in the logarithm, and hence 
as long asx < 22.3/60, zis also positive but exerts a much smaller 
influence than z. The curve plotted in accordance with Equa- 
tion [7] will therefore lie higher as x becomes smaller or « is 
selected smaller, provided values of p are ordinates and of t 
are abscissas. 

Equation [8], however, is independent of x, but the higher 
the first curve is located, the further is the intersection of the two 
lines in the diagram shifted toward the right, which means 
that the higher will be t. Since the heating of the oil is in- 
dependent of the quantity of cooling water, és rises so that it 
always remains a given amount beyond ¢,. 

The author discusses next the case where x < 22.3/60 and x 
and z become negative, and comes to the conclusion that the 
quantity of cooling water should not be too small, but that its 
material increase does not help very much. An upward limi- 
tation of the amount of cooling water is also set by the fact 
that for economic reasons the water resistance in the cooler 
should not be too great. 

A variation in the amount of oil produces essentially the same 
effect as a variation in the amount of water. On the other hand, 
the oil temperatures fall off uniformly, when, under otherwise 
similar conditions but with constant value of «x, the amount of 
oil increases, which is equivalent to increasing the quantities 
of oil and water but leaving the amount of heat transfer the same. 
From the diagrams of Figs. 6 and 7 it appears that when « is con- 
stant and the amount of oil increases, the values of z decrease 
a great deal faster than the values of z. The logarithm of 
Equation [7] increases faster than y/z, so that the curve sinks 
much lower, while the curve for Equation [8] sinks but very 
little. As a result the intersection of the two moves to the left, 
which means that the oil temperatures fall off and ¢; falls off 
faster than t,. The variation alone of the quantity of heat being 
exchanged produces similar results, as this is merely a reverse 
of what has been described above. Furthermore, because of 
the higher viscosity of the oil the resistance of the cooler increases 
much faster on the oil side, with the result that the amount by 
which the quantity of oil may be increased very rapidly reaches 
its economical limit. 

As stated above, the influence of variation of the specific 
heat and specific weight of the oil is not important, as the author 
shows by calculation. 


RatTING 


Equations [6], [7], and [8] may be conveniently used for 
rating oil coolers. From Equation [1] the heat content of 1 
liter of oil is found to be Q/V> = 22.3 (is —t&). If it be assumed 
that t; — t& is constant, then Qz in Equation [7] will be also 
constant, provided «x remains constant, which will lead to 


0.827 
(25 (. .) (1 ) 


If we now plot a curve with i, — ¢; as abscissas and the loga- 
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rithms of Equation [7] as ordinates, we shall obtain as in Fig. 8 
curves expressing the functional relationship of x and ts — ts, 
and what is more, these curves are good for all coolers. In a 
second diagram, Fig. 9, the values of Equation [8] are plotted 
against the oil exit temperature and show the relationship to 
ts — ts These curves likewise apply to all coolers. In Fig. 8 
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are also plotted the temperatures & for various cooling-water 
inlet temperatures t;. This is done by a proper change of the 
scale. From Equation [6] it follows that 


y_ (B + 


Qz 

The values for the numerator and denominator are taken from 
corresponding curves plotted for the same value of ¢ in Figs. 
8 and 9. The values so obtained are plotted on the curves as a 
function of the oil inlet temperature ¢; in accordance with Equa- 
tion [6]. As a result of the limitation of the quantity of oil 
and water in the cooler imposed by the resistance to flow, there 
is for each cooler a predetermined value of Vo, while x may be 
varied within narrower limits. y is a constant of the cooler, and 
hence y/z for each cooler depends only on «x. In the original 
article the author gives a fairly complicated expression for x 
in terms of Vo and x, and shows how from Equation [6] it becomes 
possible to calculate for various operating conditions the oil 
inlet temperature and to determine thereby the oil and water 
outlet temperatures. To do this he gives a table of values for 
t, equal to 15 deg. and 27 deg. cent. (Ch. Engr., P. Danninger, 
Gorlitz, in Elektrizitétswirtschaft, vol. 29, no. 511, July 1, 1930, 
pp. 325-330, 6 figs., pA) 
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Instruments and Apparatus 


Preliminary Draft of Part 9—Heat of Combustion 


The Main Committee on Power Test Codes takes plea- 
sure in presenting to the members of the Society for criti- 
cism and comment Part 9, “Heat of Combustion,” of 
“Instruments and Apparatus.’”? The Individual Com- 
mittee which has developed this draft consists of Messrs. 
C. F. Hirshfeld, Chairman, W. A. Carter, Secretary, C. M. 
Allen, E. G. Bailey, L. J. Briggs, C. R. Cary, J. D. Davis, 
R. E. Dillon, F. M. Farmer, J. B. Grumbein, W. H. Kener- 
son, E. S. Lee, E. L. Lindseth, O. Monnett, S. A. Moss, 
R. J. S. Pigott, and E. B. Ricketts. 

The “Instruments and Apparatus” Section will consist 
of twenty-one parts dealing with the following subjects: 
(1) General Considerations,! (2) Pressure Measurement 
(6 chapters),? (3) Temperature Measurement (8 chapters) ,* 
(4) Head Measurement, (5) Measurement of Quantity 
of Materials, (6) Electrical Measurements,‘ (7) Mechani- 
cal Power, (8) Measurement of Indicated Horsepower, 
(9) Heat of Combustion, (10) Chemical Composition (4 
chapters), (11) Determination of Quality of Steam, (12) 
Time Measurements, (13) Speed Measurement,® (14) 
Mechanical Measurements, (15) Surface Area, (16) Den- 
sity, (17) Determination of Viscosity of Liquids,’ (18) Hu- 
midity, (19) Concentration of Dilute Solutions, (20) 
Smoke-Density Determinations,’ and (21) Leakage Mea- 
surements (2 chapters).’ 

Complete copies of the draft which is published here in 
abstract may be obtained from the Society’s headquarters. 
The Individual Committee, the Main Committee, and the 
Society will welcome suggestions for corrections or ad- 
ditions to this draft from those who are especially inter- 
ested in this subject. These comments should be ad- 
dressed to the Chairman of the Committee, in care of 
The American Society of Mechanical Engineers, 29 West 
39th Street, New York, N. Y. 
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® Chapter 1 of Part 21, on “Condenser Leakage Tests,” was pub- 
lished in pamphlet form, November, 1928. 
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FLow CALORIMETERS FOR THE DETERMINATION OF THE HEatT- 


DESCRIPTION AND CLASSIFICATION 


1 This part treats of calorimetric apparatus for solid, liquid, 
and gaseous fuels. Constant-volume or oxygen bomb calorim- 
eters are used for solid and liquid fuels, and constant-pressure 
or flow calorimeters are used for gases. 

2 The heating value of solid, liquid, and gaseous fuels is usu- 
ally required for one of two purposes: either as a basis for their 
evaluation or as a means of estimating the total heat input to 
apparatus utilizing them, as for example, a steam power plant. 
For either purpose calorimetric work on solid and liquid fuels is 
usually considered satisfactory if the accuracy is such that dupli- 
cate determinations by the same observer agree to within 0.3 of 
one per cent or if different observers agree to within 0.5 of one 
per cent on the same sample. The precision obtained with 
constant-pressure calorimeters used for gases is not so high. Re- 
sults varying 1.0 per cent from the true value will be considered 
satisfactory. Accuracy within the limits specified does not re- 
quire the most precise calorimetric apparatus obtainable, but 
it does require considerable manipulative skill on the part of the 
observer. Greater calorimetric accuracy than that mentioned in 
the foregoing is attainable with refinement of apparatus, but it is 
generally considered useless to strive for it, particularly in the 
case of coals where the heating value of the sample may vary one 
per cent from the true representative value. 

3 Heat Units. The heat unit used in this branch of calorime- 
try, the gram calorie, is the heat required to raise the tempera- 
ture of one gram of water one degree centigrade™ at 20 deg. cent. 
The unit commonly used by engineers is the British thermal unit 
(B.t.u.), which is the heat required to raise the temperature of one 
pound of water one degree fahrenheit at 68 deg. fahr. To convert 
results expressed in calories per gram to British thermal units 
per pound, multiply by the temperature-scale conversion factor 
1.8. 

4 Total and Net Heating Values. To facilitate comparisons 
between different analysts and laboratories, it is customary to 
report all determinations on a dry basis. From results obtained 
in the bomb calorimeter the analyst makes a correction of 13 
calories for each per cent of sulphur contained in the fuel and 
230 calories per gram of acid formed, both factors being sub- 
tractive. These corrections apply when a l-gram sample is 
used. The reason for applying them is that no sulphuric acid 
and little or no nitric acid are formed by the combustion of fuels 
inair. The result is called the total or determined heating value. 
Total heat of combustion of solid and liquid fuels, then, will be 
understood to mean the total’ heat liberated by combustion in 
oxygen under high pressure, of a unit mass of the fuel containing 
carbon and hydrogen with small amounts of oxygen, nitrogen, and 
sulphur to form carbon dioxide, water, sulphur dioxide, and nitro- 


10Jn standard solid and liquid calorimeter practice the centi- 
grade temperature scale is used. 
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gen, the fuel and oxygen being initially at the same temperature 
and the products formed being cooled to the initial temperature 
with water condensed. 

5 The net heating value at 20 deg. cent. (68 deg. fahr.) is 
obtained by correction of the total heating value by latent heat of 
vaporization of water from the total hydrogen in the fuel. It 
is equal to: Total heat of combustion in calories—580 (per cent 
hydrogen X 9) calories per gram, or total heat of combustion 
in B.t.u.—1040 (per cent hydrogen X 9) B.t.u. per pound. 

6 The total heating value of a gas,"! expressed in the English 
system of units, is the number of British thermal units produced 
by the combustion, at constant pressure, of an amount of the 
gas which would occupy a volume of 1 cubic foot at a temperature 
of 60 deg. fahr. if saturated with water vapor and under a pressure 
equivalent to that of 30 inches of mercury at 32 deg. fahr. and 
under standard gravity, with air of the same temperature and 
pressure as the gas, when the products of combustion are cooled 
to the initial temperature of gas and air, and when the water 
formed by the combustion is condensed to the liquid phase. 

The net heating value of a gas, expressed in the English system 
of units, is the number of British thermal units produced by com- 
bustion, at constant pressure of an amount of the gas whiclt would 
occupy a volume of 1 cubic foot at a temperature of 60 deg. fahr. 
if saturated with water vapor and under a pressure equivalent to 
that of 30 inches of mercury at 32 deg. fahr. and under standard 
gravity, with air of the same temperature and pressure as the 
gas, when the products of combustion are cooled to the initial 
temperature of gas and air, and the water formed in the combus- 
tion remains in the vapor phase. 

The observed heating value for a flow calorimeter will be under- 
stood to be the value obtained by multiplying the mass of water 
which flowed through the calorimeter during the test by the 
corrected rise in temperature of the water, and dividing by the 
volume (referred to standard conditions of 60 deg. fahr. and 30 
inches) of gas burned. 


AVAILABLE CALORIMETERS 


7 Many calorimeters are in use, and accurate determinations 
of the heats of combustion of solids, liquids, and gases can be 
made by calorimeters of the following general types: 


Berthelot Bomb—for solids, liquids, and gases (see Par. 22). 
Constant-Flow—for gases (see Par. 39). 


8 Solid and liquid fuels are practically always tested in the 
Berthelot bomb-type calorimeter, many modifications of which 
are in use. These modifications arise from differences in me- 
chanical design, convenience of manipulation, etc. There are 
several different makes available, including the Mahler, Atwater, 
Emerson, Peters, Richie, Williams, and Parr’s Illium Alloy Oxy- 
gen Bomb, each having its particular advantages and disad- 
vantages. 

9 The essential parts of a bomb calorimeter are: 


a The bomb or containers in which the combustible charge is 
burned. 


Bombs made of acid-proof alloys or steel bombs lined with gold or 
platinum are to be preferred. Monel-metal bombs lined with gold 
have given good satisfaction, and the same applies to phosphor- 
bronze gold-plated bombs. Porcelain-lined steel bombs are satis- 
factory so long as the porcelain remains intact, but this does not last 
as long as gold or platinum as a rule. Valves and insulated elec- 
trodes are usually the first parts of the bomb to fail, and therefore 
they should be so constructed as to be easily replaceable. Bomb- 
cap threads are often of such small pitch that they wear out quickly, 
and a comparatively large pitch is to be preferred. 


11“‘Standard Methods of Gas Testing,’’ Bureau of Standards 
Circular No. 48, p. 36. 
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b The calorimeter proper or vessel containing water in which 
the bomb and the stirring device for circulating the water 
around the bomb and the thermometer are immersed. 

Turbine stirrers will be found most convenient and very efficient as 

well; a 2-inch, 3-blade propeller stirrer of 1 inch pitch running at 
150 to 200 r.p.m. in a stirrer well will give satisfactory stirring. 
Smaller propellers running at higher speeds may be used, but in this 
case the heat input from stirring is apt to be excessive. Heat de- 
veloped in this way should not exceed 2.5 calories per minute. 


c The jacket used to protect the calorimeter from variations 
in room temperature, air drafts, etc. 


Water jackets should also be provided with turbine stirrers. 
d Temperature-measuring device. 


The instrument used for temperature measurement should be read- 
able by interpolation to 0.001 deg. cent., should have a uniform scale, 
and should have been calibrated as outlined in Part 3, Chapter 1. 
Platinum-resistance thermometers are to be preferred from the stand- 
point of accuracy but mercury-in-glass thermometers, when care- 
fully calibrated, are sufficiently accurate for test purposes. 


RANGE AND ACCURACY 


10 The range of a calorimeter is rather flexible, as the tem- 
perature rise can be kept within the prescribed limits by varying 
the size of the fuel sample used. The temperature rise rarely 
exceeds 3.5 deg. cent. It is usually between 2 and 3.5 deg. cent. 
The weight of the sample taken should be as near one gram as 
possible and still allow the temperature rise to come within the 
required limits. 

11 Theaccuracy of a calorimetric determination is best judged 
by duplicate determinations of heat of combustion of Bureau of 
Standards samples of benzoic acid or naphthalene. These should 
agree to within 0.3 per cent for the same observer and 0.5 per 
cent for different observers. 

12 By definition, heat units are compound units, involving 
the product of an intensity factor and a capacity factor. The 
temperature rise caused by the combustion of a unit weight of 
fuel multiplied by the heat capacity of the instrument in which 
the determination is made gives the number of heat units devel- 
oped. The capacity factor is made up of water plus that capacity 
contributed by the parts of the instrument known in terms of 
water. It will be clear, then, that the larger the capacity of the 
apparatus, the higher the needed precision of the temperature- 
difference measurement, and vice versa. The capacity of com- 
bustion calorimeters will usually vary between 2000 and 3000 
grams, and the precision of temperature measurement is rarely 
better than 0.001 deg. cent. With mercury-in-glass thermom- 
eters the calibration usually does not cover the entire bore, 
unless the bore has been verified by the laborious detached-thread 
method, hence the absolute accuracy of the temperature-differ- 
ence estimation may not be closer the truth than 0.003 to 0.005 
deg. cent. This would involve an error of, at the most, 15 calories 
in the final result, which can be tolerated in test-code work. It is 
possible to attain as high a precision as 0.0001 deg. cent. and a 
correspondingly high degree of accuracy with the best types of 
resistance calorimetric thermometers, but this involves the use 
of complicated apparatus not well adapted to routine test work. 
On the other hand, it is inadvisable to reduce the calorimeter 
capacity factor much below 2000 grams for the purpose of lower- 
ing the needed precision in temperature measurement, since this 
involves larger temperature differences, and Newton’s cooling 
law on which the computation of cooling corrections are based 
applies best to small temperature differences. In the best- 
designed combustion calorimeters the temperature rise produced 
by the combustion of one gram of coal will rarely be greater than 
3.5 or less than 2.0 deg. cent., as stated in Par. 10. 

13 Errors in the application of cooling corrections to com- 
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mercial calorimeters have, in the main, two sources: imperfect 
knowledge of the temperature of the environment (the jacket 
temperature), and inherent errors in the method of computation. 
Excessive lag in the calorimeter system may seriously affect the 
cooling correction. Also, the evaporation and condensation of 
water in the system during a determination may likewise intro- 
duce large errors. The lag effect may easily be made negligible 
by using a minimum amount of material of low heat conductivity 
in the parts which contribute to the calorimeter capacity. The 
evaporation may be controlled by the method of manipulation 
or by providing an oil seal for the water in the calorimeter. An 
ideal calorimeter would be one in which the combustion could be 
performed adiabatically. If this ideal could be realized, prac- 
tically true heating values would be given by the product of the 
temperature change and the thermal capacity, and no corrections 
for heat loss or gain would be necessary. However, it is prac- 
tically impossible to obtain absolute adiabatic control, and even 
the nearest approach to this method will be attended by error 
proportionate to the extent to which the practical conditions 
depart from this ideal. The precision of control needed depends 
largely on the normal cooling factor of the instrument and on the 
time interval covered by the experiment. For example, an 
instrument having a normal cooling factor of 0.006 deg. cent. 
per minute per one degree centigrade temperature gradient and 
3000 grams capacity, would give errors as large as 10 calories 
with a 6-minute interval and a deviation from adiabatic control 
of 0.1 deg. cent. This is shown by an approximate calculation: 


0.006 X 0.1 X 6 X 3000 = 10.8 cal. 


Adiabatic control accurate to 0.1 per cent is practical, and sev- 
eral instruments in which the adiabatic principle is utilized are 
now available. 

14 An effective method of minimizing cooling-correction 
errors consists in accurately controlling the temperature of the 
calorimeter environment. This is done by providing a complete 
water jacket the temperature of which is kept constant to two 
or three hundredths of a degree by means of a sensitive thermo- 
stat. This method is utilized in the Bureau of Standards calo- 
rimeters!? and also in those used by the Bureau of Mines.'* This 
method is capable of a high degree of accuracy and possesses 
certain advantages as regards facility and certainty of operations, 
but no commercial instrument of this type is, at present, available. 

15 In another instrument, designed for the reduction of the 
cooling correction, a vacuum jacket is used. This instrument is 
capable of giving good results, but the foregoing methods are to 
be preferred where a high degree of accuracy is sought. 


INSTALLATION 


16 A room of fairly constant temperature is to be preferred 
where these calorimeters are installed; wherever possible, a 
small rogm should be set aside for the purpose, preferably an 
inside room where temperature can be easily controlled. If it 
is necessary to install the calorimeter in a large open laboratory, 
for example, it will be advisable to erect an enclosure to guard 
against air currents. The best results will be obtained with 
calorimeters of this type by keeping conditions so adjusted that 
it is possible to make all determinations cover practically the 
same temperature range. This should be the range covered in 
the standardization. Where the temperature of the jacket water 
may be accurately controlled, the room temperature may be 


12 Dickinson, H. C., ‘“Combustion Calorimetry and the Heats of 
Combustion of Cane Sugar, Benzoic Acid, and Naphthalene.’’ Bu- 
reau of Standards, Scientific Paper No. 230. ‘ 

13 Davis, J. D., and Wallace, E. L., ‘A Convenient Multiple Unit 
Calorimeter Installation,’’ Bureau of Mines, Technical Paper 91, 
1918. 
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allowed to vary considerably, but here as in the previous case 
the same temperature range should be covered in all determina- 
tions. By taking this precauticn one can eliminate the effect of 
small variations in the temperature scale, and those due to the 
change in specific heat of the apparatus with temperature as well. 
Where resistance thermometers are used, care should be taken to 
protect them from laboratory fumes since even slight corrosion 
of the electrical contacts is fatal to accuracy. Galvanometers 
should be mounted in places free from vibration. 

17 The calorimeter should be so mounted as always to occupy 
the same position relative to the jacket. The space between 
should be uniformly about one-half inch, and the calorimeter 
supports should consist of the smallest practical contact area of 
insulating material. In the best designs a number of ivory 
sticks '/, inch in diameter are used; these are fitted into small 
brass sockets which are soldered to the jacket walls. Contact 
of any part of the calorimeter with large amounts of insulating 
material which contributes to the capacity of the instrument is to 
be avoided since this increases the lag factor. Excessive leg is 
objectionable since it tends to render the combustion interval 
indefinite, and thereby affects the accuracy of the cooling cor- 
rection. 

18 There should be a minimum of good conducting material 
in contact with both jacket and calorimeter. This requires 
insulating the stirrer shaft and any metallic supports. 

19 Most makers of calorimetric apparatus have given facility 
of operation considerable thought, with the result that equip- 
ment very good in this respect is available. The bomb valve 
and cap seats should be leakproof, and constructed so as to with- 
stand considerable wear. The valve passages should be large 
(about 0.08 in. bore) to prevent them from becoming clogged. 
The electrode wires, which usually serve also as a support for the 
sample, should be of platinum or acid-proof alloy; they should be 
accessible so as to permit easy attachment of the fuse wire, and 
heavy enough so that they will not bend easily, otherwise they 
will break frequently. 

20 Where it is necessary to make as many as 50 determina- 
tions daily, it will pay to design special equipment using complete 
water jackets controlled by thermostats. See Figs. 1, 2, and 3.14 
This will permit the elimination of the rate temperature observa- 
tions otherwise necessary for estimating the cooling correction 


Leisure 


‘THE purpose of mechanical engineering is to reduce the 

amount of labor that must be expended upon the production 
of goods or upon the provision of services. The textile machine, 
the coal cutter, the machine tool enable men by their use to 
produce more for a given amount of human energy than without 
them; the steamship and the locomotive enable them to transport 
themselves and their products with a much lower total expendi- 
ture of energy than was possible before. The prime mover 
stands behind such inventions; it is the key to all the methods 
which have been developed for the reduction of human labor. 
People sometimes wonder why it is that with the marvelous 
acceleration of production, and the yet existing potentialities, 
so much human work has still to be done in the world. The 
answer is, of course, that every improvement has been followed 
by an increase of demand. If the people of today wanted no 
more than the people of the seventeenth century, no one would 
have to labor for more than a very few hours a week. We work 
long because we want more, and work, either direct or by proxy, 
must be performed in proportion to the amount of goods or 
services acquired.—The Engineer, September 10, 1930, p. 313. 


14 Not reproduced here. 
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Proposed Specifications for Fusion Welding 
of Unfired Pressure Vessels 


Based on Proposed Specifications for Fusion Welding of Drums or Shells of Power Boilers 
as Referred to in Par. U-23 Revised 


N A RECENT revision of Par. U-23 of the Code for Unfired 
Pressure Vessels which is now effective, the following state- 
ment is made: 

All joints in vessels covered by this Code and of any di- 
mensions may be fusion welded provided that in addition 
to meeting the requirements for material and design, they 
will conform to specifications now being prepared for in- 
clusion in this Code, based on those which have been pub- 
lished under the heading, Proposed Specifications for Fusion 
Welding of Drums or Shells of Power Boilers. 


In addition to the specifications referred to, certain revi- 
sions are proposed to make the rules in Par. U-23 more widely 
applicable, and it is intended to further extend the scope of the 
rules covering vessels which may be fusion welded without being 
stress relieved. 

The Committee is considering amplifying the Code so as to 
make it apply to vessels cperated at temperatures of over 600 
deg. fahr., and the inclusion of the allowable working stresses 
for high-r temperatures. The Committee is also considering the 
classification of pressure vessels and should a classification be 
adopted, these specifications are primarily intended to cover the 
class of vessels demanding the highest type of construction. 

The following proposed revision and specifications for embodi- 
ment in the Code for Unfired Pressure Vessels, which are based 
on those proposed for power boilers published in the March 
issue of MECHANICAL ENGINEERING, are submitted for criticisms 
and comments from any one interested. Where additional re- 
quirements are given in these Specifications over those for power 
boilers, they will be considered for inclusion in the Specifications 
for Drums or shells of Power Boilers. Suggestions on the 
broadening of the rules covering vessels which need not be stress 
relieved after welding will also be welcomed by the Boiler Code 
Committee. Discussion and suggestions should be mailed to 
the Secretary of the Boiler Code Committee, 29 West 39th Street, 
New York, N. Y., not later than January 15, 1931, in order that 
they may be presented to the Committee for consideration. 


Par. U-23 RevisEep 


U-23. Pressure vessels may be fabricated by means of fusion 
welding under the rules given in Pars. U-67 to U-79, provided 
the fabrication is in accordance with the Recommended Pro- 
cedure for Fusion Welding of Pressure Vessels given in the 
Appendix, as follows: 

@ ALL [Air] vessels OTHER THAN THOSE CONTAINING NOXIOUS 
LIQUIDS OR GASES when the inside diameter does not exceed 60 in., 
or the working pressure does not exceed 200 lb. per sq. in., or the 
temperature does not exceed 250 deg. fahr. 

b Vessels, in which the circumferential joints only may be 
welded, when the inside diameter does not exceed 72 [48] in., or 
96 [72] in., when at least 75 per cent of the load on a flat head is 
supported by tubes or through stays extending from head to 
head. 

All joints in vessels covered by this Code and of any dimen- 
sions may be fusion welded provided that in addition to meet- 


ing the requirements for material and design, they will con- 
form to the following specifications, based on those which have 
been published under the heading, Proposed Specifications for 
Fusion Welding of Drums or Shells of Power Boilers. 


PROPOSED SPECIFICATIONS FOR Fusion WELDING OF 
UNFIRED PRESSURE VESSELS 


1 Pressure vessels covered by this Code of any size and for any 
working pressure may be fabricated by means of fusion welding, 
provided materials are used which conform with the specifica- 
tions in Pars. 8-5 to S-17, or S-264 to 8-279, of Section II 
of the Code, and the following requirements are fulfilled: 

If, in the development of the art of welding, other materials 
than those herein described become available, specifications 
may be submitted for consideration. 

2 Test Plates for Longitudinal Joints. Two sets of test plates 
of the dimensions shown in Fig. 2 from steel of the same specifi- 
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Fig. Longrtudinal Test Plates 

cations as the drum plates, prepared for welding, shall be at- 
tached to the shell being welded, as in Fig. 1, one set on each 
end of one longitudinal seam of each drum so that the edges 
to be welded in the test plates are a continuation of and dupli- 
cation of the corresponding edges of the longitudinal seam in 
the shell. Weld metal shall be deposited in the test plates 
continuously with the weld metal deposited in the longitudinal 
joint of the shell. As an alternate method, detached test plates 
may be welded as in the case of circumferential seams covered 
under Par. 3. 

When the joint is of the single-V type, the test plates shall be 
so supported that the warping due to welding shall not throw 
the finished test plate out of line by an angle of over 5 deg. 

3 Test Plates for Circumferential Joints. When test plates are 
welded for the longitudinal joints, none need be furnished for 
circumferential joints in the same vessel provided the welding 
process, procedure, and technique are the same. Where a drum 
has circumferential joints and no longitudinal joint, two sets of 
test plates of the same material as the shell shall be welded in the 
same way as the circumferential joint. 

When: the joint is of the single-V type, the test plates shall 
be so supported that warping due to welding shall not throw 
the finished test plate out of line by an angle of over 5 deg. 
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4 Stress Relieving. The complete welded structure shall be 
stress relieved. Stress relieving shall be obtained by heating 
uniformly to at least 1100 deg. fahr. The structure or parts 
of the structure shall be brought slowly up to the specified 
temperature and held at that temperature for a period of at 
least one hour per inch of thickness, and shall be allowed to cool 
slowly in a still atmosphere. The test plates shall be subjected 
to the same stress-relieving operation, preferably by placing 
within the parent vessel. 

The structure shall be stress relieved by any of the following 
methods: 

a Heating the complete vessel as a unit. 

_b Heating a complete section of the vessel (head or course) 
containing the part or parts to be stress relieved before attach- 
ment to other sections of the vessel. 

c In cases where the vessel is stress relieved in sections, stress 
relieving the final girth joints by heating uniformly a circum- 
ferential band having a minimum width of 6 times the plate 
thickness on each side of the welded seam in such a manner 
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FIG 2 
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that the entire band shall be brought up to the temperature 
and held for the time specified above for stress relieving. 

Where the welding has warped the test plates they shall be 
straightened cold before being stress relieved. 

5 Test Specimens. The inspector shall select one of the 
two welded test plates from which the coupons for tengion, 
impact, and bend tests and for specific-gravity determinations 
shall be removed as shown in Fig. 2. 

6 Tension Tests. Two types of tension test specimens are 
required, one of the joint and the other of the weld metal. The 
tension specimen of the joint shall be transverse to the welded 
joint, and shall be the full thickness of the welded plate after 
the outer and inner surfaces of the weld have been machined 
to a plane surface flush with the plate. When the capacity 
of the available testing machine does not permit of testing 
a specimen of the full thickness of the welded plate, the speci- 
men may be cut with a thin saw into as many portions of the 
thickness as necessary, each of which shall meet the requirements. 

Each tension specimen should fail in the plate, but if failure 


MECHANICAL ENGINEERING 1097 


occurs in the weld metal or along the line of fusion between 
weld metal and the plate, then the tensile strength shall not 
be less than the minimum of the specified tensile range of the 
plate used. 

The tension test weitenn of the weld metal shall be taken 
entirely from the deposited weld metal and shall meet the fol- 
lowing requirements for tensile strength, elongation, and re- 
duction of area; tensile strength to be at least that of the mini- 
mum of the range of the plate which is welded; elongation and 
reduction of area to be... (values to be agreed upon later). 
The dimensions of the specimen shall conform to those given 
in Fig. 3. However, should this not be possible, the diameter 
shall be made as large as practicable and the gage length used 
shall be 4 times the diameter of the specimen. 

(The minimum value of 20 per cent of elongation and the 
omission of the reduction of area requirement are being 
considered. ) 

7 Bend Tests. The bend-test specimen shall be transverse 
to the welded joint of the full thickness of the plate and shall 


LSE 

5 A mk — cross Secrionof Density 
Bend Test Specimen Specimens 

-Cross Section ~ 

Specimen on not Less Thanks 
5 Tension Specimen 
Specimen 


Cross Section 
Of Bend Test Specimens 
From Very Thick Plate 


Fig 3 
Test Specimens 


be of rectangular cross-section with the width 1'/; times the 
thickness of the plate. When the capacity of the available 
testing machine does not permit of testing a specimen of the 
full thickness of the welded plate, the specimen may be cut with 
a thin saw into as many portions of the thickness as necessary, 
each of which shall meet the requirements. The inside and 
outside surfaces of the weld shall be machined to a plane surface 
flush with the plate. The edges of this surface shall be rounded 
to a radius equal to 10 per cent of the thickness of the plate. 
The specimen shall be bent cold under free bending conditions 
until the least elongation measured within or across approxi- 
mately the entire weld on the outside fibers of the bend-test speci- 
men is 30 per cent, with the width of any surface cracks deducted. 

8 Impact Tests. Three coupons for impact tests shall be 
taken transverse to the welded joint and prepared so that the 
cross-section of the specimen through which fracture will occur 
shall contain: (1) the bottom surface, (2) the middle section, 
and (3) the top surface of the weld. The notch in the bottom 
specimen shall be opposite the bottom surface, and in the top 
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specimen, opposite the top sur- 
face. The minimum value of the 
impact test shall be 20 ft-lb., 
standard A.S.8.T. Charpy im- 
pact specimen, or the equivalent 
value of 35 ft-lb. in the Izod 
test. 

If the plate is not thick enough 
to obtain three impact speci- 
mens in the same vertical secs, | 
tion, the specimens shall be ob-” 
tained from two or three ad- 
jacent sections. 

9 Specific Gravity of Weld 
Metal. Specimens shall be taken 
from the weld metal of the 
joints. These specimens shall, ~ 
if possible, be 2 in. long and 5/, |* 
in. in diameter, as shown in & 

Figs. 2 and 3. The minimum 
specific gravity shall be 7.80. 

10 Retests. Should any of the ‘ 
tests other than those under 
Par. 9 fail to meet the require- 
ments by 10 per cent or less, 
retests shall be allowed on speci- 
mens cut from the second welded 
test plate. 

Should any of the tests other 
than those under Par. 9 fail 
to meet the requirements by 
more than 10 per cent, no retests 
shall be allowed. The retest 
shall comply with the require- 
ments. For either of the tension 
retests, two specimens shall be 
cut from the second test plate 
and both of these shall meet the 
requirements. 

When there are more than one 
specimen of the same type 
and when one or more of the group specimens fail to meet the 
requirements by 10 per cent or less, the retest shall be made on 
an entire group of specimens and shall meet the requirements. 

Should the specific gravity obtained on the specific-gravity 
specimen be less than 7.75, no retest shall be allowed. Should 
the specific gravity lie between 7.75 and 7.80, a retest shall be al- 
lowed. The retest shall not show a specific gravity less than 7.80. 

11 Non-Destructive Tests of Vessel. The main longitudinal 
and circumferential welded joints of the stress-relieved structure 
shall be radiographed by a sufficiently powerful X-ray apparatus 
under a technique which will determine quantitatively the size 
of a defect with a thickness greater than 2 per cent of the thick- 
ness of the base plate. Radiographs shall be obtained for every 
portion of the main longitudinal and circumferential joints, 
and photographic prints of the X-ray films submitted to inspector. 

Radiographic print No. 1 shows the ideal or desired type of 
print in which the presence of the welded joint can be detected 
only with great difficulty. This type represents excellent weld 
metal with a specific gravity in the neighborhood of 7.80 to 7.85. 

Radiographic print No. 2 indicates the presence of some poros- 
ity of the weld metal in the joint. This porosity however, is 


SECTION 7 


not excessive and radiographs of this type shall be acceptable.. 


Radiographic print No. 3 represents a porous condition in 
the weld metal which is not desirable. 
Radiographic print No. 4 represents a serious defect in a welded 
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joint. This defect represents a slag inclusion or cavity extending 
longitudinally along the wall of the joint. A radiograph of this 
kind is not acceptable. However, a radiograph showing a de- 
fect of this kind in which the length of the defect is less than 
1/3T, where T is the thickness of the joint and where these de- 
fects are separated from each other by at least 27' of solid weld 
metal, shail be acceptable, provided they shall not average more 
than 1 per foot for any one seam. 

A description of the X-ray technique employed shall be sub- 
mitted with the radiographic prints to the inspector, this record 
giving: 


The thickness of the plate 

The distance of the film from the rear of the joint 
The distance of the film from the source of X-rays 
The voltage impressed on the tube 

The current flowing through the tube 

The time of exposure 

The type of film used 

The type of intensifying screens. 


The locations of the reference markers, the images of which 
appear on the film, shall be accurately and permanently stamped 
on the outside surface of the vessel near the weld so that a de- 
fect appearing on the X-ray print may be accurately located in 
the actual welded joint. 
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Nore: To determine whether the X-ray technique employed is 
detecting defects of a thickness 2 per cent or greater than the thick- 
ness of the base plate, a piece of sheet steel of a thickness equal to 
2 per cent of the base plate and containing a hole shall be placed 
alongside the welded joint so that its image is obtained on the X-ray 
film but still does not interfere with the image of the welded joint. 
_ image of the hole in the sheet should be obtained on the X-ray 

m. 


12 Hydrostatic and Hammer Tests. The vessel shall be sub- 
jected to a hydrostatic pressure equal to 11/2 times the maximum- 
allowable working pressure, and while subject to this hydro- 
static pressure a thorough hammer or impact test shall be given. 
This impact test shall consist of striking the sheet on both sides 
of the welded seam a sharp blow with a hammer which shall be 
10 per cent of the weight of 1 sq. ft. of the wall of the vessel and 
not less than 2 lb., with a handle similar to a blacksmith’s strik- 
ing hammer, the blows to be struck 2 to 3 in. apart along the 
seam—the blows to be as rapid as a man can conveniently strike a 
sharp, swinging blow, and as hard as can be struck without bend- 
ing the metal of the sheet. During the test the shell shall be 
completely filled with water. The vessel after the test herein 
specified shall have the pressure raised to 3 times the maximum 
allowable working pressure, and held there three minutes. 


(Raising the pressure to twice instead of 3 times the maxi- 
mum allowable working pressure after the hammer test, or 
to a pressure that will produce a stress of 50 per cent of the 
minimum tensile strength of the specified range of the base 
metal is being considered.) 


13 Holes. No holes shall be located in a welded joint. When 
holes in the plate are located near a welded joint, the minimum 
distance between the edge of a hole and the edge of a joint shall 
be equal to the thickness of the plate when the plate thickness is 
from lin. to2in. With plates less than 1 in. thick, this minimum 
distance shall be 1 in. With plates over 2 in. in thickness, the 
minimum distance shall be 2 in. 


(Omission of this restriction is being considered.) 


14 Allowable Working Stress. When constructed under the 
above provisions, the maximum unit working stress of a welded 
joint at right angles to the direction of the joint may be taken 
as one-fifth of 80 per cent (16 per cent) of the minimum of the 
specified tensile range of the plate used. 


A.S.M.E. Boiler Code Committee 
Work 


HE Boiler Code Committee meets monthly for the 

purpose of considering communications relative to 
the Boiler Code. Any one desiring information as to the 
application of the Code is requested to communicate 
with the Secretary of the Committee, 29 West 39th St., 
New York, N. Y. 


The procedure of the Committee in handling the cases is as 
follows: All inquiries must be in written form before they are 
accepted for consideration. Copies are sent by the Secretary 
of the Committee to all of the members of the Committee. The 
interpretation, in the form of a reply, is then prepared by the 
Committee and passed upon at a regular meeting of the Com- 
mittee. This interpretation is later submitted to the Council 
of the Society for approval, after which it is issued to the in- 
quirer and published in MecuanicaL ENGINEERING. 

Below are given records of the interpretations of the Com- 
mittee in Cases Nos. 602 (Reopened), 660-665, as formulated 


MECHANICAL ENGINEERING 1101 


at the meeting on September 19, 1930, all having been approved 
by the Council. In accordance with established practice, names 
of inquirers have been omitted. 


Case No. 602 (Reopened) 
(Annulled) 


Case No. 660 


Inquiry: a Will it be necessary, in the manufacture of thimble- 
shaped tubes for a porcupine-type boiler construction, which 
are formed by deep drawing from fiat disks with annealing be- 
tween each draw, to apply the flattening, crushing, or bending 
tests required in the Specifications for Boiler Tubes, or can they 
be omitted as provided for sinuous headers in Par. P-9 of the 
Code? It is to be understood that the material will conform 
to the chemical requirements for seamless tubes and the finished 
tubes will be tested to 1000 lb. hydrostatic pressure. 

b Inasmuch as such thimble-shaped tubes are secured at one 
end only and are expanded into holes tapered at least 4 deg. 
with the axis, will it not be permissible to reduce the amount 
of projection through the tube sheet below that required by 
Par. P-252 as follows: 


(1) For tubes 1 in. in diameter, at large end not less than '/j. 
in. or more than !/; in.; 

(2) For tubes from 1'/, in. to 1%/, in., inclusive, not less 
than 1/, in. or more than !/, in. 


It is understood that for tubes of greater diameter than 1*/, 
in., the provisions of Par. P-252 will be complied with. 


Reply: a It is the opinion of the Committee that each lot of 
special-shaped thimble tubes shall be subjected to all of the 
physical tests prescribed in the Specifications for Seamless Boiler 
Tubes. 

b It is the opinion of the Committee that tapered thimble- 
shaped tubes which are expanded at one end only into tapered 
holes, may project through the tube sheet from '/\5 in. to '/s 
in. when the diameter at the large end does not exceed 1 in., 
or from 1/3 in. to 1/4 in. when the diameter at the large end is 
more than 1 in. but does not exceed 13/, in., without conflicting 
with Par. P-252. For such tubes larger than 1°/, in. at the 
large end, the provisions of Par. P-252 should be complied with. 


CasE No. 661 


Inquiry: a Is it permissible to make the cylindrical portion 
of the furnace of an internally fired boiler of lap-welded pipe 
which conforms to the Code specifications, or of firebox steel 
plate with autogenous-welded longitudinal joint? It is to be 
noted that in order to maintain uniform spacing of tubes, it will 
be necessary to locate one row of tube holes through or adjacent 
to the weld. 

b Is it permissible to attach the dished head to the cylindri- 
cal portion of the furnace by autogenous welding? 

c By what method may the strength of the cylindrical furnace, 
which is in compression, be computed in order to meet the 
Code requirements? Is it permissible to compute the allowable 
working pressure by Par. P-240 and decrease this in proportion 
to the efficiency of the plate along a longitudinal line of holes? 

Reply: a The furnace in the boiler referred to may, in ac- 
cordance with Par. P-9 of the Code, be formed of lap-welded 
pipe, or if it is cylindrical so that no cross-strains tending to in- 
duce tension stress develop in the longitudinal joint, it is the 
opinion of the Committee that welding will not conflict with the 
requirements of Par. P-186. 

b The Code does not prohibit this method of construction. 

c The Committee approves the method outlined for comput- 
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ing the maximum allowable working pressure by using Par. 
P-240 of the Code which applies to a furnace having no holes 
in the shell and decreasing the allowable working pressure so 
determined by multiplying it by the efficiency of the plate in a 
longitudinal direction through a line of tube holes. The Com- 
mittee suggests, however, that after fabrication, one of the 
boilers be tested under hydrostatic pressure to destruction to 
determine the maximum allowable working pressure. 


CasE No. 662 


Inquiry: Is it necessary, under the requirements of Par. P- 
186, where flanged edges of a fire-door opening are welded and 
the surrounding row of staybolts is spaced one full pitch there- 
from, that the staybolts be proportioned to carry the pressure 
based on the full pitch plus the half pitch out to the edge of the 
welded flange? 


Reply: When both the outside and furnace sheets are flanged- 
in for the fire-door opening and welded as specified in Par. 
P-186, it is the opinion of the Committee that the plates are 
amply reinforced thereby, so that the staybolts surrounding 
the door opening may be calculated for only that pressure which 
comes on the normal pitch area. 


Case No. 663 
(In the hands of the Committee) 


Case No. 664 
(In the hands of the Committee) 


Case No. 665 


Inquiry: Is it the intent of the Committee that automatic 
welding may be used for fabricating welded tanks? The re- 
quirements in the Code for the qualifications for welders indi- 
cate that machine welders cannot be used. 


Reply: The preface or introductory statement in the Recom- 
mended Procedure in the Appendix states that its subject-mat- 
ter is general in character and contemplates the use of either 
hand or machine welding. It is the opinion of the Committee 
that if a machine-welding process is subjected to the qualifica- 
tion test and meets the requirements prescribed in Chapter IV 
of the Procedure, the ‘process in question will be acceptable for 
welding under the Rules of the Code for Unfired Pressure Vessels, 
as the skill required in adjusting and manipulating a welding 
machine is equivalent to that required in manual welding. 


Errata 


The following corrections of the A.S.M.E. Boiler Construction 
Code are to be noted on the pink-colored addenda pages approved 
on August 12, 1930, and recently distributed: 


Par. P-193b. In the second formula, Z in the formula should be K. 


Pars. P-268e anp U-59e. In the fourth line of P-268e, replace the 
word ‘‘manholes’”’ by the word ‘“‘nozzles,’’ and in the fifth line 
omit the words ‘‘P-260 and.” In the fourth line of Par. U-59e 
replace the word ‘‘manholes” by the word “nozzles,’”’ and in the 
fifth line omit the words ‘‘U-55, U-56 and.”’ 


Pars. P-268) anp U-77. Omit the sentence “If K is less than 0.33, 
the maximum allowable value of d shall be 0.231D” where it 
appears after the second formula in these paragraphs. 


Par. U-59a. In the second line of the fifth section of this paragraph, 
replace the figure ‘‘100’’ by ‘125.’ 


Par. U-68. Add the following: 
“Spot or intermittent girth or head welds...... 5600 Ib. 
For butt single-V longitudinal welds and for material of 
thickness of less than !/, in., the maximum allowable working 
stress shall not exceed 5600 lb. per sq. in.” 
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Correspondence 


Broadening Effects of Engineering Education 
Demonstrated by Statistics 


To THE EpiTor: 

A year ago an important article in MecHANICAL ENGINEERING 
presented in convincing statistical manner the broad activities 
of engineers and manufacturers whose names were recorded in 
‘“‘Who’s Who in America.” There was ample refutation of the 
frequently expressed, but obviously unjust, charge that the en- 
gineer is narrow, and both unwilling and unqualified to partici- 
pate in the political and cultural life of his community. Evi- 
dence is now available to show that this catholic interest of 
the engineer does not develop in later years, but is part of his 
equipment when he leaves college. We have been led to be- 
lieve that the arts curriculum of our colleges gives breadth of 
view and variety of interest. The engineering courses, we 
have been told, are too utilitarian, and the engineering student 
suffers from overspecialization. We have received recently 
definite proof that this is not true. 

At the invitation of the Association of College Presidents of 
Pennsylvania and the Department of Public Instruction of the 
Commonwealth, the Carnegie Foundation for the Advancement 
of Teaching is making a most elaborate study of secondary and 
collegiate education in this state. Dr. W. S. Learned is general 
director of the program, and Dr. Ben Wood, of Columbia, has 
supervised the construction of the examinations. 

An important part of the study was a comprehensive examina- 
tion in all fields of knowledge to measure the content of the 
students’ minds. This test of approximately 3500 questions, 
requiring twelve hours, was taken by all the seniors in 49 col- 
leges, universities, and normal schools in Pennsylvania. There 
has just been made available an analysis of the results of this 
examination on the basis of a division into groups according to 
the major subject of study. There were several small groups 
majoring in subjects such as zoology, German, sociology, etc., 
but only nine groups comprising more than one hundred students 
each, thus making their averages of statistical importance. 
In the order of size these groups are: English, 964; Economics, 
944; Engineering, 467; Chemistry, 418; Education, 278; 
History, 257; French, 148; Mathematics, 122; Household 
Arts, 101. 

The examination questions were divided into three major 
fields: literature and fine arts, social science, and natural science. 
It would be expected that engineers and chemists would rank 
high in natural science, but because of the large amount of time 
devoted to the engineering subjects in a technical curriculum, 
low scores in literature and social science would be in order. 

However, the ranking of these nine groups by total scores was 
as follows: 


1 Chemistry 4 English 7 Economics 
2 Engineering 5 History 8 Education 
3 Mathematics 6 French 9 Household Arts 


The relative average concentration of study in the major fields 
is given by the following table: 


Credit hours 
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Credit hours 


In spite of the fact that more than half the college course for 
the engineers was devoted to professional subjects and many 
more hours to the fundamental sciences, the seniors possessed a 
breadth of knowledge sufficient to score much higher in fields 
not their own than the arts men were able to do. And if this 
remarkable record is due in part to superior native ability, we 
may still be quite as proud of the next generation of engineers. 


Dona.p B. PRENTICE.! 
Easton, Pa. 


Ira Nelson Hollis at Harvard University 


To THE Epiror: 


The selection of Ira Nelson Hollis as professor of mechanical 
engineering at the Lawrence Scientific School of Harvard Uni- 
versity in 1893 was a stroke of good fortune both for the Lawrence 
Scientific School and for the university asa whole. His appoint- 
ment might well have been looked on with grave misgivings. 
This man, to whom the development of the instruction in en- 
gineering was entrusted, had been in the United States Navy for 
the preceding nineteen years. and his whole adult experience 
had been in an institution in which strict discipline was universal 
and in which no order was ever questioned. He had now tocon- 
trol an institution in which individualism was both traditional 
and encouraged. He fitted into this environment as if he had 
never known any other. His strength and individuality were 
such that he was affected but slightly by environment; 
fundamentally he remained almost untouched. As the navy 
experience had left him without the military point of view, so also 
his twenty years at Harvard did not succeed in making him 
academic. 

As a teacher Hollis was unusually well equipped, combining a 
thorough grounding in the basic engineering sciences with a varied 
and extensive practical experience. His accessibility and ready 
sympathy created a bond with his students which quickly trans- 
muted itself into affection. The shirking student received from 
Hollis (in private) a castigation which for outspokenness was 
quite unusual in academic circles; the earnest student found 
nothing but helpfulness. His classes were always animated: 
an endless fund of apposite anecdote and of illuminating ex- 
perience vivified his development of theorems in applied me- 
chanics and similar abstruse subjects. 

As an administrator Hollis commanded and justified the con- 
fidence of his colleagues. His loyalty to them and his constant 
endeavor to supply their needs were never in question. He 
found a school of good quality, but small and inadequately 
manned; when he gave up his direction, it was second to none in 
its standards and in the ability of its teaching staff. 

Hollis had a maturity and wisdom that soon caused his ad- 
vice to be sought in many departments of the university, and, 
in a very short time, he became a leader in numerous non- 
academic activities. As chairman of the athletic committee, 
he undertook the considerable task of converting the marsh 
lands (which had been presented to the university for that pur- 
pose) into the playing field now known as Soldiers Field; drain- 
ing, grading, and erecting athletic buildings, including that colos- 
sal structure, the stadium. His courage in building that struc- 
ture of reinforced concrete, in the face of the grave doubts then 


1 Dean and Professor of Mechanical Engineering, Lafayette College. 
Mem. A.S.M.E. 
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existing as to the durability of such a structure in a New England 
climate, and his willingness to assume full responsibility, were 
characteristic of the man. As chairman of the athletic committee - 
he advocated and, for the first time, succeeded in putting through fen 
a series of regulations for intercollegiate contests which practically ork 
removed the atmosphere of suspicion that had previously pre- 
vailed, and which went far toward eliminating all taint of pro- a 
fessionalism in the form of subsidized athletes. A further im- Te 
portant service for the university was his connection with the 4g a 
Harvard Union, both in the construction of the building and, even 
more important, in its operation through its first years. These 
and other services were undertaken, according to Hollis, as an 
indirect means for enhancing, within the university, the reputa- 
tion of the engineering school. As a matter of fact, this was not 
strictly so. Hollis was a great organizer and leader, and had a 
high ideal of service to the community in which he lived. It is 
inevitable that the possessor of those qualities should exercise 
them whenever an appealing occasion is presented. He threw 
himself with great ardor into any task he had assumed, and al- 
ways with singular sanity of judgment. 

The election of Hollis to the board of overseers—an honor 
usually obtained only by distinguished graduates of the uni- 
versity—gave striking evidence of the confidence and respect 
with which he was regarded by the vast body of Harvard alumni. 

The success of Hollis was helped by his unusual personal 
popularity. His geniality and capacity for comradeship, which 
enlivened every company in which he was present, soon brought 
him many friends who relied on his judgment and were anxious to 
back him up in the projects in which he was interested. Even 
the frigidity of the Back Bay of Boston was appreciably tempered 
by his presence. 

There was a striking duality in the nature of Hollis. Not- 
withstanding his exceptional social gifts, he was essentially a ; 
solitary man. ‘Those who met him only in the company of others " 
had no indication of the brooding and sensitive personality be- Tea. 
neath. Those with whom he was intimate knew him as one 
who always gave, but seldom received. 

Lionet S. Marks.? 

Cambridge, Mass. 


Design of Steam Piping to Care for Expansion 


To THE Eprror: “6 


The undersigned members of the Syracuse Section have had 
occasion in the course of their work to make use of paper No. 
FSP-51-52, by W. H. Shipman, entitled “Design of Steam Piping 
to Care for Expansion,” published in the 1929 Transactions of . 
the A.S.M.E. 

On page 418 of this paper appears a table of the evaluations of gh 
a group of line integrals. These integrals have been carefully 
checked and three errors have been noted: 

The C-integral for the slant line, given as 


8? 
8 3 + 


The G-integral for the slant line, given as 


2 


Harvard University. 


should instead be 


2 Professor of Mechanical Engineering, 
Mem. A.S.M.E. 
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should instead be: 


aume 2 
8 + ve | 


The B-integral for the indeterminate arc of a circle, given as 


Ay E (cos 62 — cos 6;) + 2 | KR? 
should instead be: 
AY — E 63 — cos + KR? 


We are reasonably sure that these are the only errors in the table. 
Z. G. Deutscu,? 
A. M. Larsen,‘ 
H. F. Youna.’ 
Syracuse, N. Y. 


To THe Epiror: 

I have received and examined the corrections to my paper on 
“Design of Steam Piping to Care for Expansion,’ which have 
been suggested by Messrs. Deutsch, Larsen, and Young, of 
Syracuse. Inasmuch as all of my basic material and my own 
copy of the final paper were left with the Atmospheric Nitrogen 
Corporation, I referred the matter to my former collaborators. 
They have just replied as follows: 

“The changes proposed by the Syracuse men are correct. 
We find on our original copy the same corrections of the slant-line 
constants; the omission of the minus sign in the curve constant 
is typographical. 

“Personally we use the slant-line constants in the following 


form: 
+ + 2?) 


G= + + 


C= 


but the form proposed by these men is equally correct.” 


W. H. Surpman.® 
New York, N. Y. 


Crankless Reciprocating Machines 


To THE EpirTor: 

Mr. MicHeE.L’s paper on the above subject’ is of particular 
interest to the writer because he has !ong been interested in this 
general type of mechanism and agrees with the author that it 
offers distinct advantages for many applications of prime movers, 
pumps, and compressors. 

The author is in error in making the general statement that 
the motion of the pistons in the forms shown in his Figs. 3 and 4 
is not truly harmonic. If the radius of the wabble-plate ball 
centers lies in the same plane as the intersection of the wabble- 
plate and shaft center lines, and if the radius of said ball centers 
be such that their path is the same distance outside of the cylinder 
axis at midstroke as it is inside of the cylinder axis at both end 
strokes, and if the wabble plate is so restrained that its nutation 


3 Solvay Process Co., Syracuse, N. Y. Jun. A.S.M.E. 
‘ Assistant Design Engineer, Solvay, Process Co., Solvay, N.Y. 
Assoc-Mem. A.S.M.E. 
’ Engineering Division, Solvay, Process Co., Solvay, N. Y. 
Assoc-Mem. A.S.M.E. 
6 Manager of Research, Product Engineering 
™“Crankless Reciprocating Machines,” by / G. M. Michell. 
- Trans. A.S.M.E., vol. 52, no. 15, May-August, 1930, paper APM-52-7. 
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is of uniform angular velocity, the pistons will reciprocate with 
a true harmonic motion. In that case the said ball centers will 
describe a truly circular path at a uniform angular velocity around 
the cylinder axis, as viewed endwise, making one complete 
revolution during each stroke. The center lines of the connecting 
rods, if such are used, then describe a conical path about the 
cylinder axis and make a constant angle therewith. These 
facts may be proved by geometrical construction or calculation. 

The double-gymbal wabble-plate restraint of Fig. 3 does not 
provide a uniform nutation of the wabble plate, so that the 
piston motion in this case issomewhatirregular. The restraining 
method shown in Fig. 4 comes closer to perfection in this re- 
spect, the action being perfect in the case of an infinite number 
of cylinders. The preferred form of restraint consists of a bevel 
gear fixed on the wabble plate and rolling in mesh with a dupli- 
cate gear carried on the cylinder assembly. This method assures 
perfect nutation and also removes the reaction-torque load from 
the pistons. 

Referring to the author’s special form, it is rather surprising 
that he should feel impelled to coin a new word to describe what 
has long been known as a “swash plate.’’ The dictionary defines 
the term as meaning a flat plate fixed to a shaft at an angle and 
rotating therewith. There is some reason to doubt that the 
swash-plate mechanism with slipper shoes will show a very high 
efficiency under commercial conditions. The assured supply 
of an adequate quantity of oil to the shoes offers some difficulties, 
so that the stated coefficient may be realizable only under lab- 
oratory conditions. Moreover the slipper bearings are at a 
considerable radius from the shaft center and their surface speed 
is high, which means a high shearing resistance of the oil film 
and a correspondingly high friction torque. Actual test data 
from an engine of this type would be of much interest in this con- 
nection. 

Some time ago Mr. Michell published a demonstration of the 
perfect balance which is possible with his engine when the piston 
weights are properly related to the unbalance moment created 
by the swash plate. The same perfect balance can also be 
obtained in the opposed-piston double-wabble-plate engine, 
which is the form in which the writer has been chiefly inter- 
ested. 

The latter form is particularly well adapted to two-stroke- 
Diesel-engine requirements and offers light weight and compact- 
ness advantages of great importance, especially valuable for 
aircraft and locomotive propulsion. Since all high-velocity 
bearings except the pistons can be ball or roller, and all low- 
velocity bearings are either rolling-cone or easily lubricated 
surface bearings, the mechanical efficiency is high. Such an 
engine can be operated with its shaft either horizontal or vertical, 
and the inherent accessability is quite unusual. 

The following figures from actual designs will illustrate the 
possibilities of the wabble-plate engine. An aircraft engine of 
1500 hp. has the small overall diameter (width and height) of 42 in. 
and length of 90 in. with reduction gear, the weight being about 
2.5lb. per hp. A vertical-shaft 4000-hp. unit for Diesel electric 
locomotive application has a diameter of 60 in. and overall height 
of 98 in. The accessibility is in the latter case almost ideal. 

The development of conventional crank and connecting-rod 
engines has nearly reached its peak in these attributes, and we 
must turn to unconventional forms of engine mechanisms for 
applications demanding material further reduction of bulk and 
weight. The writer is convinced that the wabble-plate mecha- 
nism offers the greatest possibilities in this direction. 


Leiau M. Grirritu.® 
Los Angeles, Calif. 


* Mechanical Engineer. Mem. A.S.M.E. 
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Engineering and Industrial Standardization 


Code for Pulverized-Fuel Systems Approved 


HE “Safety Code for the Installation of Pulverized Fuel- 
Systems”’ (Z12a—-1930) was approved by the American Stand- 
ards Association on September 4, 1930. 

This code is a revision of the code approved in 1927 and was 
made necessary through the rapid increase in the use of pulver- 
ized fuel which has brought into being new developments in 
methods and equipment. The code covers the construction of 
buildings housing fuel-pulverizing equipment, the ventilation of 
these buildings, and specifications for dust-collection systems. 
Specifications are given covering methods of preventing ex- 
plosions through static, through the drying of coal, and through 
its transportation through pipe lines. The code also contains 
suggestions for safe operating rules to be printed on iastruction 
cards which can be used for guidance by the employees who are 
in charge of the operation of such systems. 

The standard is one of a group covering the general dust- 
explosion hazards. Other codes in this group which have been 
approved include ‘‘Pulverizing Systems for Sugar and Cocoa” 
(Z12b-1930); ‘Prevention of Dust Explosions in Starch Fac- 
tories” (Z12c-1927), in Flour and Feed Mills (Z12d—1928), and in 
Terminal Grain Elevators (Z12e-1928). 

The National Fire Protection Association and the United States 
Department of Agriculture are sponsors for the project (Z12) 
“Safety Codes for the Prevention of Dust Explosions” which 
includes the codes listed above. 

Copies of the code are available at five cents each from the 
American Standards Association, 29 West 39th Street, New York 
City. 


Fire Fighting in Metal Mines 


DISAGREEABLE odor, shot through ventilation lines at 

the rate of thousands of feet per minute, will be used to warn 
miners of fire in all metal mines complying with the provisions 
of the American Standard code for fire fighting in metal mines. 
The standard has just been approved by the American Standards 
Association following its submittal by the National Fire Protec- 
tion Association and the American Mining Congress, sponsors 
for the joint technical committee which has been working on 
the standard under American Standards Association auspices 
since early in 1925. . 

Provision is made in the standard for measures to be taken for 
the prevention of fires, fire-fighting equipment, fire-fighting 
personnel, and warnings of fires. 

In addition to the use of a disagreeable odor as a warning sig- 
nal, the standard also provides that in mines equipped with 
electric lights the engineers shall also flash all electric lights 
nine times in three series of three flashes each. Since trouble 
may develop in the electrical system, however, the odor signal 
is considered to be the more reliable warning. 


The Low-Voltage Hazard 


ONTACT with the so-called “low-voltage” electric current, 
carrying charges of from 110 to 750 volts, is always dangerous 
and, under certain conditions, fatal. There have been more than 
100 such cases which have resulted fatally in the United States 
and Canada during the past two years. This is a small number 
of course compared with accidental deaths in other fields, yet 


it brings out the fact that the dangers of low voltage are quite 
generally underestimated. 

For the past year a special committee of the American Society 
of Safety Engineers—Engineering Section, National Safety Coun- 
cil—has been studying low-voltage hazards and the peculiar cir- 
cumstances surrounding the cases which have come to its atten- 
tion. The progress report which has just recently been com- 
pleted reveals some interesting facts: Forty-four or more than 
two-fifths of 107 cases studied were caused by the ordinary 110 
alternating-current voltage. 

There were 58 pure industrial fatalities in the group, nine mine 
fatalities, and four railroad tragedies. Home fatalities rank 
second to industry with 31 deaths. Bathtub fatalities led the 
domestic list with 12 deaths. Next in importance came fatalities 
from contact while on wet basements or earth, with seven fatali- 
ties. Portable appliances came next in the home with six 
tragedies, and amateur experiments caused one fatality. 

The report shows that at least one-third of the fatalities may be 
attributed to defective materials such as the lamp cord not 
properly maintained. Five to twelve per cent are due to in- 
stallations not in accordance with standard practices as repre- 
sented by the National Electric Code. Ten to fifteen per cent 
are due to handling live parts, and about 8 per cent more to 
improper practices, from which are excluded the ignorant handling 
of radio aerials and a few disastrous amateur experiments. 

The report emphasizes the necessity of using proper types of 
extension cords and the careful maintenance of such cords and 
all other electrical equipment. The use of weatherproof sockets 
is urged, as is also the proper grounding of portable devices of 
all kinds when used in damp locations. The report discourages 
the use of portable appliances in the bathroom, and urges the 
practice of “killing” circuits at all times before attempting to 
work on them. 


NEW AMERICAN STANDARDS 


The following standards were approved by the A.S.A. 
during the month of October 15-November 15, 1930: 


Methods of Routine Analysis of White Pigments, 
K15. (American Standard.) 


Method of Laboratory Sampling and, Analysis of 
Coal and Coke, (Revision of K18-1929). (American 
Standard.) 


Sponsored by the American Society for Testing Ma- 
terials. Published by the A.S.T.M. 
Fire-Fighting Equipment in Metal Mines, M17. 
(American Recommended Practice.) 


Sponsored by the American Mining Congress and the 
National Fire Protection Association. Published by 
the A.M.C. 


Safety Code for Mechanical Refrigeration, B9. 
(American Standard.) 
Sponsored by the American Society of Refrigerating 
Engineers. Published by the A.S.R.E. 
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Retrogression 


A CITY in the Middle West has decided that its emergency 

employment on public works shall be done without machine 
aid—picks and shovels for the men to give more jobs. A group 
of workers in the leather trade has decided to restrict the use of 
machinery in making pgcketbooks—more workers can be em- 
ployed. But what about the cost of public works and pocket- 
books? 

These are signs of the times—typical of what has been the 
attitude of certain persons ever since the introduction of ma- 
chinery. Advancement comes en masse, but starvation by 
individuals. It is of little satisfaction to the man out of work 
that society, as a whole, is less miserable than it was a century 
ago. And these *palliatives that seek a return to the good old 
days when “man worked from sun to sun,” and “Adam delved 
and Eve span’’—days that antedated “technological unemploy- 
ment’’—are signs of retrogression. If because of a few casual- 
ties we retreat, we lose ground in our conquest of human misery, 
and either lay ourselves open to defeat or postpone the ultimate 
victory. Better a few field hospitals and an advance with courage 
and determination than a retreat. We need some economic 
generals and social strategists. 


Short-Period Guarantee of Employment 


IX THIS time of heavy unemployment a very undesirable situa- 

tion is created by the fact that even those men who have jobs 
are uncertain as to how long they will continue to stay on the 
payroll. This begets a feeling of uncertainty, worry, which not 
only affects the output of the men but causes them to resort to 
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extreme economies, and these in turn materially reduce the nor- 
mal volume of purchases by the men and thus accentuate bad 
times. 

Actually this situation is entirely unnecessary today. The 
boom times of 1929 have been pretty well liquidated by now, and 
while further cuts in employment in certain lines of business are 
still not impossible, plants will have to run even if they work as 
the steel mills do today at only 50 to 60 per cent of their capacity. 
Even if conditions of business become such as to require still 
further cuts in man power, which, by the way, is not very likely, 
probably not more than 10 per cent of the men now employed 
will be affected, while the other 90 per cent will no doubt keep 
their jobs throughout. 

It would be comparatively simple under these conditions for 
employers to create a spirit of confidence, raise the morale of 
their organizations, and incidentally promote the buying cam- 
paigns now under way throughout the country by the simple 
expedient of guaranteeing employment to men now on the payroll 
for a period of from four to six weeks only, explaining very care- 
fully that this does not mean that dismissals are contemplated 
after that time, but that it is merely a reasonable precaution 
against unforeseen events. The general feeling is that the present 
period of depression is a temporary one and that better times 
may be expected with the turn of the year, with possibly normal 
conditions by spring. A guarantee of employment for four to 
six weeks would therefore mean that those affected would be 
certain of keeping their jobs during what appears to be the worst 
period, and would probably materially improve the situation 
generally, particularly in the smaller towns where the mill wages 
are the life blood of the local concerns. It would probably be 
taken on the whole as a mark of confidence in the return of good 
times on the part of employers of labor. Incidentally, in times 
to come there is no doubt that labor would remember that when 
the winter was cold and jobs were scarce, employers came for- 
ward with a scheme for its protection. 

From every point of view this scheme would appear to be a 
profitable one all around, and one that does not involve more 
than a practically negligible risk to the employers. 


A Look at the Coal Industry 


HETHER or not the coal industry takes to heart the 

thoughtful suggestions contained in the paper which 
Harold V. Coes read at the meeting of the A.I.M.E. Coal Divi- 
sion at Pittsburgh, Pa., in September, will depend upon its 
leaders, actual or potential. For some years the industry has 
been in an unhealthy condition, the result of a cyclic depression 
to which most industries are sooner or later exposed and from 
which recovery comes by drastic and almost superhuman efforts 
of a decidedly radical nature. Without stressing too severely 
the accusation that the difficulties in which the industry has 
wallowed for some time are probably self-inflicted, it may be sug- 
gested once more that other industries have brought themselves 
out of similar doldrums, and still others have responded to the 
tonic of change and competition with extraordinarily successful 
results. 

Mr. Coes’s address, published in the November issue of Mining 
and Metallurgy, is entitled “Solving Distribution Problems by 
Merger,” and after discussing certain aspects of mergers, turns 
to the coal industry. 

“Tn so far as I am aware,” says Mr. Coes, “most of the impor- 
tant developments in fuel-burning efficiency . . . . have come from 
without the industry. Yet it is quite conceivable that co- 
operative research between the producers of coal, the producers 
of fuel-burning equipment, and the fuel users would bring about 
developments of major importance. The invasion of the coal 
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market by competing commodities such as fuel oil, natural gas, 
coke, and artificial fuels requires, it seems to me, very intelligent 
consideration, on the part of the coal producers and distributors, 
of sound plans to meet the situations thereby presented. The 
vast bulk of the coal used is most inefficiently consumed.” 

Mr. Coes then makes some specific suggestions for merchan- 
dising plans and coal preparation, and answers in advance some 
natural objections to his proposals. “The strength of my 
position lies,”’ he concludes, “in the fact that I am not a coal 
operator. I do not know that it cannot be done. On the other 
hand, it is further strengthened by the fact that I have seen 
other industries solve similar problems by similar means.” 

There is much merit*in the admonition to make stepping stones 
out of stumbling blocks; and many homely virtues are necessary 
for such accomplishment. But besides faith and courage and 
hard work, imagination and intelligent and scientific methods 
of attacking the problem are essential. If today agriculture, 
textiles, and coal suffer for not having kept abreast of the times, 
tomorrow it may be the railroads and the public utilities. It 
is easy to have confidence in the perpetuation of prosperity; 
hard to recognize the seriousness of the menaces of competition 
and technological progress. The man who makes buggies can- 
not help it if the automobile takes his business away, but he 
has only himself to blame if he becomes a bankrupt instead of a 
successful automobile manufacturer. In the meantime no one 
producing or distributing coal should miss the opportunity of 
reading Mr. Coes’s address. 


Naval-Armament Tests 


EVERAL vessels are going to be scrapped by the United 
States Navy partly as a result of normal obsolescence and 
partly in compliance with the provisions of the London pact for 
the reduction of naval armaments. Might it not be a good idea 
to use these vessels in a repetition of the aircraft bombing tests 
made seven or eight years ago off the Virginia capes? 

At that time the aircraft possessed by the United States Army, 
which did the bombing, were very crude and of types entirely un- 
suitable for the purpose in hand. The Navy likewise was not 
prepared to utilize properly the results obtained, because of 
lack of previous experience with this kind of work. Today the 
situation is entirely different. The United States military and 
naval authorities are in possession of powerful modern craft of 
various types and sizes eminently capable of taking part in an 
experiment of that kind. In the intervening years the Navy has 
studied the question of air operation with and against surface 
vessels, and has collected a large amount of information which is 
already being incorporated in the design and construction of 
naval craft. Telemechanisms have been developed to a high 
degree of efficiency both for aircraft and for general purposes, 
and today surface vessels can be operated from a distance either 
by wireless control or by a combination of wireless control and 
perforated-strip mechanism, with an efficiency practically equal 
to that of crew-operated vessels. Ship protection against air- 
craft by anti-aircraft artillery has also made enormous progress, 
and it would be intensely interesting to see whether under all of 
these conditions aircraft could blow ships out of the water, and 
exactly what damage air attack by demolition bombs could do 
to actual vessels. It would also be of interest to try out the effect 
of phosphorus bombs and of laying gas-filled smoke screens. 
It is quite generally known that all of these problems have re- 
ceived the most serious consideration on the part of our naval 
authorities, but a real test on a full-sized vessel, as far as we know, 
has never been made, and those who have faith in the develop- 
ment of aircraft are inclined to believe their effectiveness in an 
actual test would prove to be more startling than would be gen- 
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erally expected or admitted. The amount of money that the 
Navy Department can recover by junking these vessels is going 
to be a very insignificant one at best, while the results of some 
such tests as those outlined above might have a tremendous value 
if only in showing to the man in the street that with the best de- 
sires to live in peace with its neighbors, this country cannot afford 
to remain without proper military protection. 


Research in Dull Times 


HEN times are flush, industrial organizations are naturally 
inclined to be liberal with their expenditures. This ap- 
plies to membership in the various trade organizations, adver- 
tising expenditures, social work, and, incidentally, research. 
When times be¢ome dull it is these activities which are curtailed 
first of all, with some exceptions. However, there are companies 
which, as far as research is concerned, take a somewhat different 
attitude, namely, that the time to carry on research is when 
business is slow and when the research men can devote their 
whole time to the main problem without being called away from 
it to supervise production and solve minor troubles occurring in 
the shops. There is much to be said for this view. The time 
to install fire-protection devices is not when the conflagration 
has already started. It takes time to translate the work of the 
research laboratories into commercial activities, and this work 
should be done in dull times so that when business becomes active 
the plant will have the benefit of new processes and new methods. 
After all, a sane view of research is that it is merely the prepara- 
tion of new methods of manufacture and the development of 
new products to be placed on the market when it is ready to take 
them. If a plant is making bronze bearings and the research 
department is working on a new composition, time must be given 
to the research men not only to develop this composition but to 
try it out properly and then devise, if necessary, methods for its 
production, which may mean such things as control of the tem- 
perature of pouring, heat treatment, etc. This may call for a 
period of cooperation between the research department and 
the production departments, which again takes time, and inci- 
dentally can be done much better when the latter are not rushed. 
From every point of view it would therefore appear to be reason- 
able to concentrate on research activities particularly during 
periods of depression. 

That the other policy, that is, the drastic curtailment of re- 
search activities during dull times, is a very short-sighted one, 
was dramatically illustrated during the panic of 1907 in the case 
of the Westinghouse Electric and Manufacturing Company, 
which was one of the companies that then got into trouble. Mr. 
George Westinghouse was rather ungently removed from control, 
and the bankers who took over the company dismissed practically 
the entire research staff. Shortly afterward business revived, but 
it was many years before the Westinghouse Company was able 
to get back its share of business, and this not until, at much 
trouble and expense, its research and engineering departments 
had been rebuilt and brought to their previous state of excellence. 
This happened nearly a generation ago, and no trace of the upset 
of those days can be discovered in the company as it is today. 
But the lesson remains just as clear now as it was twenty-three 
years ago. 

It is not generally realized that if even the very largest com- 
panies, worth from one-half billion to four billions and upward, 
were to be deprived of the results of research carried out within 
the last ten years, they would have to be sold out by the sheriff 
in short order. What would have happened, for example, to 
the Standard Oil Company of New Jersey if it had been deprived 
of the right to use the cracking process in the manufacture of 
gasoline? With all of its millions of assets it would simply have 
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had to go out of business, and the same thing would happen to 
the magnificent structure of the American Telephone and Tele- 
graph Company if it could not make use of the modern improve- 
ments in long-distance telephony. 

Is it sensible, then, to cut down on research activities in periods 
of temporary dullness, when these activities more than anything 
else provide the business foundation of an industrial organization? 


Industry and Education at Lehigh 


NDUSTRY and education got on famously together at Lehigh 
University for three days in October, when, on the occasion 
of the dedication of the Packard Laboratory, representatives of 
both of these important elements of modern life met for the 
dedicatory exercises and a significant conference on the relation 
between the industries and the technical schools and the future 
of American industry. Industry was given an opportunity to 
tell what it expected of engineering education, and educators 
in turn were permitted to say what they expected of industry, 
and finally both looked into the future at some common problems 
confronting them and the rest of the world. 

It was established that the college-trained man is no longer 
persona non grata with the industries. This is a distinct victory 
for education from two points of view. Not only have engineer- 
ing colleges been able to turn out a valuable product, but educa- 
tion and its fruits, increased knowledge, have so altered the 
industrial scene that an educated man is escontial in industrial 
life. 

There was adequate testimony to the desirability of adhering to 
a generalized curriculum and to the dangers in specialization. 
It is quite clear that highly specialized factual knowledge should 
be acquired after a decision as to the line of work a man is to 
follow has been made, and not while he is still undergoing his 
undergraduate experiences. Industry recognizes its own re- 
sponsibility in this special training program, and in general is 
prepared to continue where the college left off. 

Research is more strongly entrenched than ever—both in the 
school and in the university. No one now expects conditions 
to remain unchanged. Technological progress has intensified 
competition and hastened obsolescence, as well as having im- 
proved products and reduced costs and manual labor. 

The supply of research workers is beginning to cause concern 
in some quarters. The industries are robbing the colleges of 
the best men in the teaching profession. They are draining 
the academic laboratories of the best research workers. Fear 
is expressed by some that industrial research may absorb those 
whose talents should be utilized in the fields of pure research, 
from which the most revolutionary discoveries are likely to come. 
And fear is also expressed that we shall be unable to develop a 
sufficient number of scientists of superior qualities, surrounded 
by the proper conditions, to make the immediate future as profit- 
able in noteworthy discoveries as the past has been. 

Theproblem of distribution, a scientific attack upon which is long 
overdue, also came in for careful scrutiny, and other economic 
problems, such as unemployment, were frequently mentioned. 
The worker in engineering and the physical sciences has ad- 
vantages which make the problem of production a fairly simple 
and reasonably economical one. But the worker in the field 
of distribution combats ignorance and inertia in overwhelming 
numbers. He is confronted with complex social and economic 
problems which defy simple categorical solutions. What is 
he to do in the face of industrial depression? How can he pre- 
dict human reactions or control individual whims and muddle- 
headedness? Yet there are those who do not despair of progress 
in this great phase of the industrial problem, and who predict 
that the scientific method may be applied to it with hope of 
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success. To this problem these brave spirits invite the atten- 
tion of engineers, because they feel that engineers, having made 
such a noteworthy success in production, have the necessary 
equipment to tackle distribution. The objective is a worthy one; 
we urge engineers to attempt it. 


Dr. Daniel Adamson 


D*® DANIEL ADAMSON, engineer and boilermaker, head of 
Joseph Adamson and Company, Hyde, Cheshire, England, 
and member of the A.S.M.E., died on October 11, 1930, following 
an operation. His life had been devoted to the activities of the 
business founded by his father, Joseph, Adamson, who, as a 
manufacturer of boilers, had been influential in introducing 
the use of steel plates in the boilermaking industry and had 
initiated the practice of flanging boiler ends in the hydraulic press. 
Dr. Adamson was born at Newton Moor, August 26, 1869. 
He received his early education in local schools. At the age 
of sixteen he was apprenticed to an engineering firm, carrying 
on his schooling simultaneously by attending evening classes. 
At the conclusion of this period of training in 1890 he was work- 
ing in his father’s works as foreman of the turning, fitting, and 
pattern shops. 

In 1893 Dr. Adamson became works manager of Joseph Adam- 
son and Company, and during this same year made a trip to 
America where he studied the development of electric trans- 
mission. On his return to England he put this experience to 
good use by producing through his company the first electric 
three-motor overhead crane, thus adding to the business an 
activity which became one of its major interests. 

In 1902 Joseph Adamson took Dr. Daniel Adamson and a 
younger brother into partnership with him. The business 
was conducted by the two brothers after the death of the father 
in 1920, but a dissolution of the partnership in 1925 left Dr. 
Adamson as the sole proprietor. Boilers and electric cranes 
continued to be the principal output of the company. Dr. 
Adamson had recently devoted considerable attention to waste- 
heat recovery in boiler plants. 

Dr. Adamson’s first contribution to the literature of engineering 
was a paper read before the Manchester Association of Engineers 
in 1895, entitled “Electric Power Transmission,” in which the 
results of the tests on his cranes were given. Besides his interest 
in this subject he took up the study of high-speed tool steels 
and served on a committee of the Manchester Association to 
investigate their use. A paper on “Wire Ropes” was read before 
the Institution of Engineers in 1912, and another on “Spur 
Gearing” won for him the Thomas Hawkesley Gold Medal in 
1917. His paper on “Electric Cranes” before the Manchester 
Association of Engineers resulted in his receiving the Constan- 
tine Gold Medal in 1926. 

Dr. Adamson was president of the Institution of Mechanical 
Engineers in 1929, during which year he was given the honorary 
degree of Doctor of Science by the University of Manchester. 
He was a member of numerous engineering societies in his own 
country, serving as president of the Manchester Association of 
Engineers in 1922. Aside from being a member of the A.S.M.E., 
he was also a member of the American Institute of Electrical 
Engineers, the American Welding Society, and the Association 
of Iron and Steel Electrical Engineers in this country. 


Smoke Abatement in New Jersey 


PrOLLOWwING the excellent example set by several communi- 

ties in other parts of the country, Hudson County, New 
Jersey, is going in for smoke abatement. Fortunately the 
movement has been started under engineering direction, and 
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is to be set in motion by men who have had successful experience 
in other places. It is safe to predict that the campaign will be 
carried out along sane and practical lines. 

For the activity in smoke abatement promising to take place in 
New Jersey, credit should be given, among others to Dr. Harvey 
N. Davis who evinced an interest in the matter soon after com- 
ing to Stevens Institute of Technology. He has been able to se- 
cure the advice and services of Elliott H. Whitlock, whose record 
as commissioner of smoke inspection in Cleveland has attracted 
much favorable attention. ‘The engineering work will be under 
the direction of William G. Christy, for many years secretary of 
the Citizens Smoke Abatement League of St. Louis. 

Persistence and eternally keeping after the nuisance must 
be practiced in smoke-abatement work. It is useless to hold 
a@ campaign over a period of months, correct evils, and then 
expect that they will stay corrected without further attention 
or effort. Any relaxation on the part of smoke inspectors and 
smoke-abatement commissioners will result in a return to the 
original offensive conditions. This has been shown time and 
again in communities where public interest has waned and public 
funds for the support of the work have gradually been cut off 
through political maneuvering or a false notion that the work 
has been completed. Ordinances and amendments to building 
codes do not have to be fought out every year, but unless they 
are enforced and unless offenders are watched, warned, and 
brought to book, and unless advice on proper methods is avail- 
able through some recognized agency, like weeds spreading over 
an unaitended garden the old nuisances will return and the good 
work that has been accomplished will be stifled and disappear. 
The job of smoke abatement is never done. 


Claude’s Tropical-Seas Power Plant 


"THERE are men to whom Kipling’s qualification applies most 
strikingly— 
If you can trust your faith when all men doubt you, 
Yet make allowance for their doubting, too.......... 


You'll own the earth, and what is more, 
You'll be a man, my son. 


Claude’s life is full of instances where he did things that every one 
considered to be next to impossible. The creation of the dis- 
solved-acetylene industry was the first of his important achieve- 
ments. Next came a new method of cryogenation by means of 
which gases such as oxygen and nitrogen were liquefied by an 
apparatus in which the energy of the gases was directly consumed 
in driving a piston. This was followed by the development of 
a method of producing synthetic ammonia by the use of enor- 
mous pressures, by his invention of the neon light, etc. 

In all of this work Claude was never afraid of resorting to 
means beyond anything previously known or considered permis- 
sible. His new scheme of producing power by utilizing the com- 
paratively slight difference between the temperature of the sur- 
face water of tropical seas and that of the water obtained from 
a considerable depth belongs to the same category of doing some- 
thing in a way that no one dared attempt before on a sufficiently 
large scale. 

That the process used by Claude can produce power is beyond 
doubt. In the first place, the principles lying at the founda- 
tion of the Claude development are well known and recog- 
nized, and in the second place, Claude has actually gener- 
ated power both in his experimental plant in France and in the 
larger plant on the Cuban coast. The only question that still 
remains to be solved is whether or not this power can be produced 
economically—in other words, whether the plant will pay on its 
investment. From this point of view quite elaborate calcula- 
tions have been offered showing that it will notpay. The following, 
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however, hasto be bornein mind. Claude, in addition to being an 
inventor, is an engineer with an excellent mathematical and physi- 
cal training. He is assisted by Boucherot, a man of recognized 
engineering ability. The elementary calculations which have 
been cited against the project are of a kind which Claude himself 
has certainly made, simply because he could not have laid out 
his units without some such previous calculations. If, in the 
face of these he decided to go ahead with an experiment the 
cost of which will considerably exceed a million dollars, and when 
that million has come not from the sale of stock to the general 
public but from the proceeds of his own previous achievements, 
it behooves the engineering world to refrain from expressing 
doubt too actively. It is just the ability to see a possible way 
when every one else says there is no way at all, that distinguishes 
men like Claude who succeed from those who prove by arith- 
metical calculation that success is impossible. 

Should Claude succeed, he may lay the foundation of an indus- 
trial and social revolution in tropical countries. It was only 
through the application of heat to houses that the temperate and 
cold zones became habitable, and we know now that with cheap 
power available the question of cooling houses is no more com- 
plicated than that of heating them—and cooled houses would 
make tropical countries freely accessible to extensive settlement 
by the white races. If Claude can provide cheap power without 
resorting to fuel, absent in most cases in the tropics, he may do 
for those regions what Prometheus of the legend did for the rest 
of the world. 


Predictions Regarding Business Trends 


PROFESSIONAL soothsayers found long ago that predictions 
of good times or events are better received than those of 
calamities. None of us has unbounded faith in the prophets of 
today, and the general opinion is that if a man must prophesy, he 
had better foretell nice things. Should the results prove to be 
different from what was predicted, there is at least the feeling 
that the prophet tried to please; while, on the other hand, if 
he foretells a calamity and the calamity comes to pass, there is 
a lurking feeling in the human mind that the prophecy may have 
had something to doin bringing it about. This applies, of course, 
more especially to fortune tellers and crystal gazers. When it 
comes, however, to predictions of trends of business events by 
responsible leaders of finance or politics, the public expects to 
be told the truth, or what is considered to be the truth, rather 
than to be soothed by rosy forecasts which do not eventuate. 
From this point of view the course adopted in the last twelve 
months, that is, since the stock crash of October, 1929, has not 
been an edifying one. The first statements following the crash, 
and coming from the most prominent individuals in the country, 
were that we were dealing with what might be called a temporary 
adjustment of values. It was even intimated that this adjust- 
ment of values was a healthy one as it was going to bring the 
prices of securities more in line with their values as determined 
by their earnings. The crash was followed by a shower of dec- 
larations of regular and, in some cases, extra dividends by so- 
called market leaders, which were intended to act as a further 
assurance that everything was all right, or soon would be. 
Things have, however, not been right, and have steadily gone 
from bad to worse, and yet great bankers, industrial leaders, and 
Cabinet officers have come out with statements one after another 
telling the public that improvement is right around the corner. 
It may have been a coincidence, though not a happy one, that dur- 
ing the summer of 1930 each statement by a Cabinet officer 
predicting business improvement, was followed by a crash of 
prices on the stock exchange. As one mzn expressed it cynically, 
“Tt’s the bulls and not ‘bull’ that raises prices.”’ 
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Predictions and promises of improvement in business are of 
value only when they are conservatively stated, and should be 
formulated only when there is very good reason to believe that 
they are correct. Stimulating good times is very different from 
stimulating business to produce the good times, and today busi- 
ness is conducted on such an enormous scale that the influence 
of a personal statement is practically negligible unless its correct- 
ness is rapidly borne out by facts. 

In England at the beginning of the World War the slogan was, 
“Business as usual.’”’ It was found out, however, that business 
could not be carried on as usual in a world torn by the greatest 
strife in its history. The depression which followed the realiza- 
tion of this fact has been admittedly much worse than would 
have been the case had the situation been frankly faced from the 
start and a rapid adjustment made. There is no question that 
with the enormous wealth accumulated in the United States and 
its natural advantages, good times are coming back. Any pre- 
diction to that effect cannot help being correct. But because 
we have great wealth in this country does not mean that boom 
times are coming back in one, three, or six months. Approxi- 
mately one out of every eleven gainfully employed in normal times 
is out of a job today, and the proportion may increase’ to one 
out of nine before the winter is over. Such a situation cannot 


* be overcome in a month or two, and it is a good thing for engi- 


neers to realize these facts. Business is coming back, but like a 
huge flywheel it will have to accumulate and store an amount of 
energy corresponding to its mass before it can attain its normal 
speed. 


Student Engineers at French Lick 


OT since the memorable gathering at White Sulphur Springs 

in 1927 has the A.S.M.E. met at a resort until the French 

Lick meeting in October of this year. The program of technical 

papers was a diversified one, and included, according to custom, 

several dealing with local industries. Excursions added reality 
to the discussion of these topics. 

Chief of the impressions that have been received from the meet- 
ing is that made by the members of numerous nearby student 
branches who presented papers at one of the sessions. It isa 
pleasure to record, with a word of commendation for the very 
excellent manner in which the paper was presented, the award of 
a prize of twenty-five dollars, offered by William A. Hanley 
manager of the A.S.M.E., to Allen G. Stimson, of Rose Poly- 
technic Institute, for his paper entitled ‘““Mechanical Engineer- 
ing in the Coal Industry.” 

Mr. Stimson and the other young men who competed for the 
prize—and it seems that the judges found difficulty in their 
decision because of the general excellence displayed by all con- 
testants—have set a high standard for members of engineering 
societies to follow in the manner on which their papers were 
delivered. It is greatly to be hoped that the excellent showing 
by these young men at French Lick is an indication that the 
coming generation of engineers is to be more effectively expres- 
sive in public than the present generation has been. The train- 
ing in English and in public speaking which is greatly emphasized 
in engineering curricula today is apparently bearing fruit. 
What more hopeful sign for the future could there be than 
this? 

The coming years will demand much of the engineer that can be 
accomplished only by the persuasive methods of public pres- 
entation. The inarticulate engineer—so competent to plan, 
so incompetent to explain his plan—has oftentimes defeated 
his major purpose, final accomplishment, by being a poor advo- 
cate for himself and his profession. As life touches more and 
more on the province of engineering, the need for men who can 
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adequately explain plans and lead the public to adopt well- 
conceived projects will increase, while in professional circles, 
anything that will raise the efficiency of distribution of technical 
knowledge is a great step forward. It is to be hoped that the 
example of these young men will be prominently called to the 
attention of all engineering students, and that older engineers 
will profit by it to the extent of improving their own methods of 
public address. 


The A.A.A.S. Cleveland Meeting 


CIENCE is playing a greater réle in history than ever before. 
Daily it becomes more important. It has got into the news- 
papers; it affects the lives of every one of us in countless ways. 
It blazes the trail for engineering and for industrial and social 
progress. It is the great cult of modern times. The extent of its 
domain is boundless; the variety of its interests is without limit. 
The zeal for truth pervades its workers and gives them common 
ideals; and in a great meeting, held every year during Christmas 
Week, these devotees of science come together to take stock of 
the year’s grist of new-found truth and to experience the stimula- 
tion that comes from intellectual contact with other workers in 
their own and other fields. The American Association for 
the Advancement of Science offers this opportunity for yearly 
rejuvenation in its annual meeting, to be held, this year, at 
Cleveland, Ohio, December 29 to January 3. 
. The meeting will open on Monday evening, December 29, 
with the address of the retiring president, Dr. Robert A. Millikan. 
Other evening lectures of general interest will be the Sigma Xi 
lecture by Dr. C. E. K. Mees, whom members of the A.S.M.E. 
attending the Rochester Meeting of the Society in 1929 will 
recall with delight; and the Gibbs lecture which Dr. Edwin B. 
Wilson of Harvard University will deliver on Tuesday afternoon 
under the auspices of the American Mathematical Society. 
Of especial interest to engineers will be the sessions of Section 
M (Engineering) on Tuesday and Wednesday. Wednesday after- 
noon the retiring vice-president of the section, Prof. H. F. Moore, 
of the University of Illinois, well known to readers of MECHANICAL 
ENGINEERING as @ contributor to its pages, will deliver an ad- 
dress on “Engineering Culture.” Other papers before this sec- 
tion will deal with recent developments in telephony, the me- 
chanics of the telescope, the problem of sewage treatment and 
water purification, and some recent metallurgical developments. 
Here is an opportunity for engineers to renew their acquaintance 
with the sciences and to find out how their own problems are 
being affected by the studies of research workers. 


Fifth Annual Wood Industries Meeting 


6 bev fifth national meeting of the A.S.M.E. Wood Industries 

Division was held at the Pennsylvania Hotel in New York on 
October 16 and 17, and from every point of view was the most 
effective session ever conducted by that division. Approximately 
two hundred and fifty persons, over half of whom were A.S.M.E. 
members, were registered. Local publicity proved effective in 
bringing leading executives of large concerns to the meeting, and 
with them came many members of their engineering staffs. 

The character of the papers presented repeatedly and em- 
phatically indicated the need of more comprehensive and inten- 
sive research on the part of the woodworking industry. Every 
session had to be arbitrarily closed by the presiding officer be- 
fore the discussions were complete, an impressive evidence of the 
unusual interest and attentive listeners. Papers discussing 
paints, improvements in saw steel, and standards in abrasive 
materials, as well as the two suggesting plastic wood products, 
were of unusual timeliness and elicited protracted discussion. 
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An innovation at the meeting was an exhibit of wood products 
and accessory equipment and supplies. This exhibit was ar- 
ranged in an anteroom or foyer leading to the convention hall, 
and not only proved to be a decided success from the viewpoint of 
the exhibitors, but also supplied, in an unusually gratifying 
manner, an opportunity for members and guests to meet socially 
and discuss their various problems in a friendly and intimate way. 

The luncheon meeting, at which the subject of tropical woods 
was discussed, was especially illuminating in revealing the wealth 
of tropical timber that is available when our domestic supply 
begins to falter. It is essential that the way be prepared by 
predetermining the strength and quality of these species, and 
thus make these woods of real service when needed. 

The annual banquet was presided over by Dr. Wilson Compton, 
secretary-manager of the National Lumber Manufacturers’ 
Association, and was devoted entirely to the subject of educa- 
tional courses in colleges and technical schools for preparing 
wood engineers for executive positions. Leading educators 
from the Massachusetts Institute of Technology, the School of 
Forestry of the University of Michigan, The Forest Products 
Laboratory, and the New York State College of Forestry, as 
well as from a number of other institutions, were present and 
engaged in the discussions. 

Much of the discussion was to determine whether the best 
way to produce woodworking engineers is by grafting engineering 
subjects on to a fundamental forestry training course, or by 
supplementing a fundamental engineering course with such wood- 
derivation and utilization subjects as may be required. In 
either case a substantial number of business-administration 
courses must be included. 

It was pointed out at this meeting that the best way to develop 
fundamental and applied research in the wood-using industries 
is to offer courses in wood engineering at leading technical schools 
and make adequate arrangements, as well as afford financial 
interest, to attract undergraduate and graduate students into 
the almost virgin research field of the industry. 

One morning was devoted to industrial excursions, and the 
leading wood-using industries in metropolitan New York were 
both cordial and generous in their welcome. 

While the Wood Industries Division is one of the younger 
divisions of the Society, and is not large in numbers, it has given 
evidence of decided virility in the character of meetings it has 
held. It has planned to hold the next, or sixth, annual session 
in one of the southeastern woodworking centers. 


Tuomas D. Perry. 


“Petroleum Mechanical Engineering” 


"THROUGH the enterprise and industry of the Petroleum 
Division and members of the Mid-Continent Section of 
the A.S.M.E., a successful meeting was held in Tulsa, Okla., 
on October 6 to 8. The papers presented at this meeting were 
preprinted in a publication called Petroleum Mechanical En- 
gineering, and distributed to members of the Petroleum Division 
and offered for sale at the Tulsa meeting, held in connection 
with the Petroleum Exposition. Thus was inaugurated a 
determined effort to bring to the attention of mechanical en- 
gineers the problems in petroleum mechanical engineering that 
confront the industry and the profession. 

The success of the meeting and an account of it are recorded 
in the October 22 issue of the A.S.M.E. News. In a report to 


the Council of the A.S.M.E. received at the meeting at French 
Lick, the history of the activities that culminated in the Tulsa 
meeting were set forth and the interest shown by the Council 
in the field of petroleum mechanical engineering was briefly 
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reviewed. The following excerpt from the report summarizes 
the work accomplished by the Petroleum Division in the Tulsa 
district. 

“As a result of this action,' Assistant Secretary Hartford re- 
turned to the Mid-Continent Area, and after developing certain 
committee work, negotiated with Prof. Wm. H. Carson, head of 
the department of engineering at the University of Oklahoma, to 
devote his full time during summer-vacation season to maintain 
committee activities and particularly to direct a field test on a 
steam rotary-drill rig. This being the first time any such test 
had ever been undertaken, it was necessary to assemble certain 
types of recording apparatus heretofore unused in the oil fields. 
Certain portions of the apparatus had to be designed and con- 
structed for the proposition. After overcoming many obstacles, 
the necessary apparatus was assembled to the equipment of a con- 
tractor on an Indian-territory illuminating-oil company’s well 
which started drilling in the Oklahoma City field the last week 
of September. Specific.data are being recorded on a twenty- 
four hour basis with regard to the fuel consumption, water con- 
sumption, steam generated and used, and efliciency of slush 
pumps and other mechanical apparatus, so that upon completion 
of the drilling of the well there will be available for the first time a 
definite knowledge of these various phases of operation. It 
is the plan of the Committee that these data shall be studied 
sufficiently to make apparent any deficiencies which might exist. 
Incidentally, certain of the apparatus such as the engines being 
used on the job will be taken to the laboratory of the University 
of Oklahoma and subjected to a laboratory test, which in turn 
will give comparable data which can be utilized in connection 
with the figures obtained from the practical operating test. 

“The Committee will then consider the wisdom of undertaking 
to design what might be termed a theoretical project, a steam 
drilling rig, and if the progress warrants so doing, will under- 
take to persuade a group of oil-producing companies to have such 
apparatus outlined, built, and used in drilling in the well, sub- 
ject also to another test which will record actual operating condi- 
tions in the same way as is now being done with the standard 
steam drill rig. After the theoretical calculations thereof are 
justified, it is probable that the final result of the activities of 
this Committee will be to revolutionize the present rotary-drilling 
methods. 

“While these several committees were carrying on the projects 
outlined, another group was actively engaged in developing a 
program of technical papers for presentation at the First National 
Petroleum Division of the A.S.M.E. meeting, which was held 
in the auditorium on the grounds of the International Petroleum 
Exposition during the seventh renewal of that stupendous demon- 
stration of apparatus used by the petroleum industry. Twenty- 
five papers of unusual value and interest were prepared and 
presented. ... 

“The automatic pipe-line station proved to be one of the out- 
standing features of the Petroleum Exposition, and attracted 
more attention by its uncanny functioning, especially through 
its remote-control station and apparatus, whereby it was oper- 
ated theoretically at a distance of fifty miles over telephone, while 
such demonstrations were recorded as the shutting down of the 
plant due to a hot bearing, or the reversal of the pumps due to — 
a break in the line and the sucking back into the station’s supply 
tanks of the oil in the pipes between the station and the point 
at which the break occurred; or the more than human functioning 
of the apparatus whereby when all valves were set diametrically 
opposite to their accustomed position and the current was turned 
on that automatically rectified themselves and proceeded to 
operate.” 


1 That taken by Council of A.S.M.E. at its Detroit meeting in 
June, 1930. 
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prepared to furnish lists of references on engineering subjects, copies of translations of articles, and similar 


assistance. 


Charges sufficient to cover the cost of this work are made. 


The Library maintains a collection of modern technical books which may be rented by members residing 


in North America. 


A rental of five cents a day, plus transportation, is charged. 


In asking for information, 


letters should be made as definite as possible, so that the investigator may understand clearly what is de- 


sired. 


Applications of X-Rays 


Les APPLICATIONS DES Rayons X. By J. J. Trillat. Les Presses 


Universitaires de France, Paris, 1930. Cloth, 6 X 91/4in., 298 


pp., 85 francs. 


HE author of this book is well known both for his work in 
the field of X-rays and for his investigations on lubrication. 
The work consists of two parts. The first deals with the pro- 
duction and application of X-rays and X-ray apparatus, and 
is ofinterest to Americans because it describes European apparatus 
not generally known here. Of far greater interest, however, 
is the second part, dealing with the X-ray investigation of com- 
plex organic compounds, colloidal matter, cellulose and its 
products, rubber, gelatine, proteins, etc. On each subject the 
author gives a short bibliography, taken practically exclusively 
from German and French publications. The author apparently 
is not at all familiar with some of the American work done on 
the same subjects. The most interesting part of the book is 
Chapter 6, dealing with an investigation by means of X-rays of 
the liquid state and the mesomorphous state, a subject on 
which extremely little information is available.—L. C. 


Quaritum Mechanics 


Quantum Mecuanics. By Edward U. Condon and Philip M. Morse. 
McGraw-Hill Book Company, Inc., New York, 1929. Cloth, 
6 X 9 in., 250 pp., 28 figs., $3. 
HIS book is of interest because it aims to give an account 
of some of the leading developments in our knowledge of 
atomic structure and the interpretation of spectroscopic and 
electronic phenomena which have been made in the past ten 
years. 

Asa matter of fact, quantum mechanics is a very young science, 
having come into existence only about five years ago. Since 
then, however, it has had a tremendous development and has 
revolutionized not only our conceptions of physics, chemistry, 
and astronomy, but also of many fields of mathematics. Be- 
cause of this and also because of the fact that it is still in a state 
of vigorous flux, it is a subject which is largely a closed book to 
the average layman. 

The authors have endeavored to present the subject in as sim- 
ple a manner as possible and have largely succeeded in their at- 
tempt. It is of interest to note, however, that certain theories 
which are assuming a major importance as time goes on, have 
been, probably of necessity, only briefly touched upon in the 
book. This applies in particular to the mathematical theory of 
tensors and the statistical theory such as that proposed by 
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Heisenberg, although the authors do not mention the indetermi- 
nation principle of the latter. 

For those who wish to obtain a clear and reliable idea of quan- 
tum mechanics but are not equipped to handle the highest mathe- 
matics, the present book will be unquestionably valuable.— 
L. C. 


Sheet Steel and Tin Plate 


Sueet Steet anp Puate. By R. W. Shannon. Book Dept. of 
The Chemical Catalog Company, Inc., New York, N. Y., 1930. 
Cloth, 6 X 9 in., 285 pp., $5. 

HIS book is largely of a practical nature. In the intro- 
duction it gives some general ideas as to the fundamentals 
of steel metallurgy. Further on, however, particularly in the 
part dealing with rolling, the text is limited to a description 
of the methods used, leaving out entirely the mathematics of 
sheet rolling and such things as the question of loads on bearings. 

In doing so the author has produced a valuable book containing 

a large amount of practical information not to be found in print 

elsewhere. This applies particularly to the part beginning with 

Chapter 6. Some parts are treated somewhat sketchily: for 

example, continuous hot rolling of sheets, the most revolutionary 

development in the industry in years, occupies less than ten 
pages; and cold-process rolling, another promising development 
has been left out completely. Nevertheless the book represents 

a valuable contribution, is well written, and apparently is free 

from misstatements.—L. C. 


Strength of Materials 


STRENGTH oF MaTERIALS. Part I, Elementary Theory and Prob- 
lems; Part II, Advanced Theory and Problems. By S. Timo- 
shenko. D. Van Nostrand Co., Inc., New York, 1930. Cloth, 
6 X 9 in., Part I, 368 pp., 299 figs., $3.50; Part II, 336 pp., 
175 figs., $4.50. 


REVIEWED BY H. F. Moore! 


EXTBOOKS on the resistance of materials vary in character 
from elementary works suited to students in trade schools 

to those employing the elaborate methods of the mathematical 
elasticity of materials and requiring a knowledge of differential 
equations and other ultra-calculus branches of mathematics. 
Professor Timoshenko’s book may be characterized as an elabo- 
rate treatise, which nevertheless can be followed by any student 


1 Research Professor of Engineering Materials, University of 
Illinois, Urbana, Ill. Mem. A.S.M.E. 
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having a knowledge of calculus. It would be a rather difficult 
book for the average junior in an American engineering college, 
but it is an excellent one for the advanced student, and for the 
library of the structural and machine designer. It has dis- 
tinctly the flavor of the European textbooks, and is characterized 
by a rather austere mathematical tone. 

The book is published in two volumes. The second volume 
is given over mainly to more advanced problems and brief dis- 
cussions of the properties of materials. It is of interest to note 
that the author has put the subject of the buckling of columns, 
plates, and tubes into this second part. 

The author introduces his chapters on impact by a discussion 
of the energy of strain. He gives an up-to-date discussion of 
theories of failure, and emphasizes the use of the Mohr diagram, 
—a tool for computation which has received rather scant notice 
in this country. 

The typographical make-up of the book is good. Certain 
parts which may be omitted, if necessary, are printed in small 
type. Numerous references are given, a large proportion of them 
being to foreign sources and unfamiliar to most American stu- 
dents of engineering materials. The cross-references between 
Part I and Part II are numerous and helpful. 

Whether the average American junior engineering student 
could with advantage begin his study of strength of materials 
using so “stiff”? a text as Professor Timoshenko’s is an open 
question, but the book will certainly be of great value to the 
advanced student, the teacher, and the designers of structures 
and machines. 


Applied Mechanics 


AppuieD Mrecuanics. By Frederic N. Weaver. The Ronald Press 
Company, 1930. Cloth, 53/4 X 8/s in., 322 pp., 307 figs., $3.25. 


: REVIEWED BY J. ORMONDROYD? 


EACHERS of elementary mechanics should welcome this 

book because it is less than half the length of the usual 
engineering text on the subject. This brevity has been gained 
by the logical conciseness of the developments and by the ex- 
clusion of several topics which the author rightly concludes 
belong properly in the field of machine design or in a course of 
advanced mechanics. The book is illustrated profusely with 
diagrams. The number of illustrative and practice problems 
is greater in proportion to the text than in most textbooks on 
the same subject. Of especial interest from the pedagogical 
viewpoint is the fact that a numerical answer is given immedi- 
ately at the end of the statement of each problem. This guides 
the student without lessening his responsibility in the actual 
application of the principles involved in the problem. The em- 
phasis is put where it belongs—in the method of attack rather 
than in the answer. The book is of a handy size and very at- 
tractively printed; the good psychological effects of these things 
on the student cannot be overemphasized. 

Professor Weaver’s little historical sketch in the first chapter 
can only be criticized because it is too brief. The outlook there 
indicated is nearly always lacking in textbooks, and its inclusion 
helps to add to the attractiveness of the work. 

Throughout the book there is evidenced a broad scientific 
attitude—generalizations, limitations. fine distinctions are hinted 
at here and there which one usually does not find in such a vol- 
ume. 

A combination of logical outlook and esthetic taste has moved 
Professor Weaver to exclude tables of values such as are found 
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in machine-design texts. Perhaps logic has been strained some- 
what in relegating the loaded cable to an appendix, since 
the theory of the loaded cable makes a beautiful application 
of the simple triangle of forces. Inasmuch as the application 
of statics in this case is not as immediate as in the rest of the text 
and the expressions arrived at are more complicated, perhaps 
it is good taste to separate it from the body of the book. 

Centers of gravity and moments of inertia are concepts used 
over and over again in mechanics. They are not fundamental 
principles, and for this reason Professor Weaver has put the 
analytical methods of calculating these quantities in an appendix. 
These chapters might have been made more complete by adding 
graphical methods of calculation. However, this is one of the 
things which had to be sacrificed in the achievement of brevity. 
Professor Weaver has developed the concept of mass moment 
of inertia in the text in a simple and natural manner by the use 
of ideas already familiar to the student from his studies of linear 
motion. This is a refreshing relief from the usual dry and seem- 
ingly arbitrary definition nearly always given. 

One js often tempted to ask why it is that moment and moment 
of inertia are always given to the student as mathematical defi- 
nitions and not as physical concepts. Moment in one of its 
original meanings signified importance, and the term “moment” 
in dynamics indicates the importance or effectiveness of a force 
in producing or resisting angular accelerations. A little histori- 
cal comment such as this certainly has more life than a pure 
definition. 

Professor Weaver in company with other writers merely states 
Newton’s laws. Most students look upon these laws as axioms 
to be taken on faith—mysteriously handed down like the tablets 
from Sinai. A slight reference to Galileo’s rolling marbles on 
ascending inclined planes would immediately put reason and life 
blood in these (to the student) drab concepts. The student is 
always yearning to have new ideas connected logically with 
life in simple terms as he knows it, and only the history of the 
original conception can do this. 

In the chapter on friction, Professor Weaver uses pressure 
as meaning total force. To engineers, pressure has the fixed 
technical meaning of force intensity—pounds per square inch, 
for instance. 

Some groups in the past laid down the law that the units of 
measurement in engineering are the pound, the foot, and the 
second. Professor Weaver gives all his problems in feet, to 
comply with this law. Engineers, however, are “scofflaws’’— 
they persist in using the inch as the unit of length. All drawings 
of machinery have dimensions in inches, all physical properties 
of material are given in inch units, water and gas pressures are 
given in inch units, and g is 387 instead of 32.2 to those of us 
who apply dynamics to the study of vibrations. 

Again, engineers invariably talk in terms of frequency, not in 
terms of period for periodic quantities; r.p.m.; cycles per second; 
paydays once a week or twice a month, and so on. But every 
textbook, including this one, talks about the period of a pendulum 
swing. Periodic motions, or vibrations, by the way, are about 
the most important reasons for the present-day engineers’ study- 
ing dynamics. In spite of this, all textbooks consider these 
motions no further than the theory of the free oscillation of 
the compound pendulum. All the developments since Huyghens’ 
time are ignored. This omission is inherent in the system which 
does not consider differential equations as a necessary part of an 
engineer’s education. 

As Professor Weaver remarks in his preface, “the general con- 
tent of courses in applied mechanics is pretty well standardized 
.... in American engineering colleges.” Within the limitations 
of this standardization, this little book can be considered ex- 
cellent. 
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Books Received in the Library 


Arpe-Memorre. By J. Claudel. Twelfth edition. Dunod, Paris, 
1930. Cloth, 5 X 9 in., 2 vols., 2296 pp., illus., diagrams, tables. 
259. 60 fr., 2 vols. 

This well-known handbook, first published in 1846, appears 
in a newly revised edition. Little change has been made in 
its scope, the principal emphasis still being upon hydraulic 
engineering, roads, railroads, and sanitary engineering, but there 
are sections devoted to mechanics, industrial physics, steam and 
gas engines, and electrical engineering. A useful summary of 
current French practice. 


ArrcRAFT INSTRUMENTS. By C. J. Stewart. John Wiley & Sons, 
New York, 1930. Cloth, 6 X 9 in., 269 pp., illus., plates, tables, 
$5.50. 

Treats of the design, construction, functioning and fitting 
of the instruments needed by the pilot to inform him as to his 
speed, altitude, position, and the condition of his engine. The 
author is in charge of aircraft-instrument design for the British 
Air Ministry. 


AppLieD Mecuanics. By Norman C. Riggs. Macmillan Company, 
New York, 1930. (Engineering Science Series.) Cloth, 6 X.9 
in., 328 pp., $3.75. 

A college textbook based on the course given to engineering 
students at the Carnegie Institute of Technology. A working 
knowledge of integral calculus is assumed. Emphasis is di- 
rected toward material of engineering interest. 


APPRAISERS AND AssEssors ManuaL. By W. L. Prouty, Clem W. 
Collins, and Frank H. Prouty. McGraw-Hill Book Co., New 
York, 1930. Cloth, 6 X 9 in., 500 pp., illus., tables, $5. 


A guide to the valuation of land, buildings, machinery, mer- 
chandise, and personal property, especially with appraisals for 
purposes of taxation. Describes a wide variety of systems and 
methods which are in use, and contains many data on costs 
and depreciation. 


BEITRAG zUR FRAGE DES AUSBEULENS VON VERSTEIFTEN PLATTEN 
BEI SCHUBBEANSPRUCHUNG. By Edgar Seydel. (Luftfahrt- 
forschung, vol. 8, no. 3.) R. Oldenbourg, Munich and Berlin, 
1930. Paper, 8 X ,11 in., 20 pp., diagrams, tables, 4.20 r.m. 


The author develops a formula for determining the critical 
load of corrugated or stiffened plates subjected to compression. 


BERECHNUNG UND KONSTRUKTION DER DAMPFTHRBINEN. By C. 
Zietemann. Julius Springer, Berlin, 1930. Bound, 6 X 9 in., 
452 pp., illus., diagrams, 33 r.m. 


Aims to give a comprehensive, connected exposition of the prin- 
ciples, design, and construction of steam turbines, with examples 
selected from current practice. Chapters are devoted to the 
thermodynamic principles, turbine design, the design and con- 
struction of single parts, governing, turbine types, and turbines 
for special purposes. The use of methods is illustrated by many 
solved problems. The book is an excellent introduction to the 
subject. 


BERICHTE tBER BETRIEBSWISSENSCHAFTLICHE ARBEITEN, vol. 3. 
V.D.I. Verlag, Berlin, 1930. Paper, 8 X 11 in., 35 pp., illus., 
diagrams, tables, 8.50 r.m. 


This series is devoted to problems that arise in machine- 
shop practice and metal working, and is a companion to the 
“Forschungsarbeiten auf dem Gebiete des Ingenieurwesens.” 
The present papers give the results of investigations of the effi- 
ciency of various cooling liquids and lubricants for lathe tools, 
of the practical value of additions of graphite to lubricating 
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oils, and of the effect of rounding the corners of sheet-metal 
drawing dies. 


BERICHTE UBER BETRIEBSWISSENSCHAFTLICHE ARBEITEN, Vol. 4. 
V.D.I. Verlag, Berlin, 1930. Paper, 8 X 11 in., 45 pp., illus., 
10 r.m. 


Contains the addresses delivered at a meeting of the metal- 
working section of the Verein Deutscher Ingenieure. The 
addresses all have to do with the cutting of metals; they in- 
clude a critical review of the research work carried out in this 
field during recent years; a description of a novel electrical 
process for the measurement of chipping; and the results of a 
recent investigation of milling cutters. 


BESTIMMUNG DER ROHRWEITEN VON HocupruckK-, NIEDERDRUCK- 
UND UNTERDRUCK-DAMPFLEITUNGEN. By Johann Schmitz. 
Second edition. R. Oldenbourg, Munich and Berlin, 1930. 
Paper, 10 X 13 in., 5 pp. text, 18 tables, 4.50 r.m. 


These tables are conveniently arranged for determining the 
proper sizes of pipe for all ordinary steam-heating installations. 


Economic Ruytum: a Theory of Business Cycles. By Ernst Wage- 
mann. McGraw-Hill Book Co., New York, 1930. Cloth, 6 x 9 
in., 287 pp., diagrams, charts, tables, $3. 


This book aims to present the nature and method of action 
of business cycles and other economic trends, with the various 
theories that have been advanced concerning them; and also 
to assemble the material essential to future study. The author 
is a well-known authority in the field. 


Derr EHRENSAAL DES DEUTSCHEN Museums. By W. Exner. (Deut- 
sches Museum Abhandlungen und Berichte, vol. 2, no. 2.) 
V.D.I. Verlag, Berlin, 1930. Paper, 6 X 8 in., 64 pp., portraits, 
1 r.m. 


A brief guide to the Hall of Honor of the Museum, with a 
list of the noted scientists and engineers represented; and re- 
productions of some of the portraits. 


ENGINEERING MATERIALS, vol. 3: Theory and Testing of Materials. 
By Arthur W. Judge. Isaac Pitman & Sons, New York, 1930. 
Cloth, 6 X 9 in., 498 pp., illus., diagrams, tables, $6. 

A connected general account of the theory of the strength 
properties of materials, intended to call attention to the im- 
portance of specifications, and the methods of testing. Among 
the topics discussed are the effect of temperature upon strength, 
modern theories of materials, fatigue strength, optical methods 
of determining stresses, and the testing of cast iron. 


Essai By Ed. Imbeaux. Dunod, Paris, 1930. 
Cloth, 8 X 11 in., 704 pp., illus., maps, tables, 297.10 fr. 

Dr. Imbeaux here brings together the results of his long ex- 
perience in this treatise on hydrology. Methods of determining 
the presence and amount of underground water, its quality and 
properties, are given, together with a survey of hydrological 
conditions in western Europe and the United States. 


EXPERIMENTELLE UNTERSUCHUNGEN AN SCHNELLAUFENDEN KLEIN- 
MOTOREN. By Albert Geissler. R. Oldenbourg, Munich and 
Berlin, 1930. Paper, 6 X 9 in., 69 pp., illus., diagrams, tables, 
5 r.m. 

Gives the methods used and the results obtained ia an in- 
vestigation of small high-speed internal-combustion engines. 
The exhaust losses and the efficiency of fuel utilization were 
investigated in a two-cycle engine with crankcase compression, 
and the mathematical relations developed. An appendix gives 
the results of comparative tests of four-cycle and two-cycle en 
gines of the same size. 


- 
We 
‘ 
: 
i 
| 
\ 


DEcEMBER, 1930 


FORMATION AND PROPERTIES OF Borer ScaLe. By Everett P. 
Partridge. (Engineering Research Bulletin, no. 15.) Uni- 
versity of Michigan, Department of Engineering Research, 
Ann Arbor, June, 1930. Paper, 6 X 9 in., 170 pp., illus., dia- 
grams, tables, $1. 

This monograph is intended to be a complete review of the 
information now available upon its subject. It deals with the 
effects of scale upon boiler efficiency and boiler-metal tempera- 
ture, with the chemical and crystallographic determination 
of scale constituents, with the respectivé solubilities of these 
constituents, with the method and rate of scale formation, and 
with contemporary methods of scale prevention. 


GASFERNVERSORGUNG. (Kohle, koks, teer, bd. 23.) By August 
Kemper. Wilhelm Knapp, Halle (Saale), 1930. Paper, 6 x 9 
in., 122 pp., maps, graphs, tables, 10.20 r.m. 
A comprehensive monograph upon the problem of long-dis- 
tance transmission of coal gas, with special attention to its 
economic factors. 


GENERATING Stations: Economic Elements of Electrical Design. 
By Alfred H. Lovell. McGraw-Hill Book Co., New York, 1930. 
Cloth, 6 X 9 in., 359 pp., illus., diagrams, tables, $4. 


Explains the way in which economic principles are applied 
in the selection of apparatus for power plants and transmission 
systems, in proportioning the details of an assembly, and in 
balancing initial and subsequent costs. Attention is given 
to the interrelation of mechanical and electrical elements of 
the design, and the special features for which the electrical 
engineer alone is responsible are analyzed in detail. 


GEOCHEMIE DER ERDOLLAGERSTATTEN. By Karl Krejci-Graf. (Ab- 
handlungen zur praktischen Geologie und Bergwirtschafts- 
lehre, vol. 20.) Wilhelm Knapp, Halle (Saale), 1930. Paper, 
6 X 9 in., 56 pp., tables, 5.50 r.m. 

An elaborate study of the composition of the bituminous 
compounds found in oil fields and of the by-products of oil for- 
mation. The object is to throw light upon the formation of 
petroleum. 


GEWICHTSVERLEGUNG UND AUSNUTZUNG DES REIBUNGSGEWICHTES 
BEI ELEKTRISCHEN LOCOMOTIVEN MIT EINZELACHSANTRIEB. 
By H. G. Lindner. (Forschungsarbeiten, no. 333.) V.D.I. 
Verlag, Berlin, 1930. Paper, 9 X 12 in., 25 pp., illus., tables, 
5 r.m. 

A study undertaken to determine the arrangement of motors 
and springs which will most effectively utilize adhesion. Calcu- 
lations are given for all the usual varieties of electric locomotives 
of the type in question, as well as tables showing the results. 


Harvarp Business Reports: Compiled by and Published for the 
Graduate School of Business Administration. Harvard Uni- 
versity: vol. 8; Cases on the Motion Picture Industry, with 
commentaries by Howard Thompson Lewis. McGraw-Hill 
Book Co., New York, 1930. Cloth, 6 X 9 in., 687 pp., $7.50. 

The sixty-six cases in this volume present actual problems 
in the motion-picture industry and the methods by which 
they have been met and solved. Many of the administrative 
problems discussed have their counterparts in other types of 
business. 


Heat Enarnes. By Charles N. Cross. Macmillan Co., New York, 
1930. (Engineering Science Series.) Cloth, 6 X 9 in., 607 pp., 
illus., tables, $6. 

The author has endeavored to prepare a textbook that would 
contain within reasonable bounds an adequate treatment of the 
fundamental laws of gases and the laws of thermodynamics, 
together with descriptions of the modern forms of prime movers, 
their operating characteristics, and representative performance 
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results of each type and size. The work represents the course 
at Stanford University. It is attractively written and illus- 
trated. An unusually large amount of space is given to steam 
turbines. 


INGENIEUR-ARCHIV, Vol. 1, no. 1; Dec., 1929. Julius Springer, Berlin, 
1929. Papier, 8 X 11 in., 122 pp., 9.60 r.m. 

A new periodical, edited by Prof. R. Grammel of the Stuttgart 
Technical High School, which will appear at irregular intervals. 
The magazine will endeavor to promote intercourse between 
scientific research and engineering practice, especially the re- 
lations of mechanics and thermodynamics to mechanical and 
structural engineering. 

The first number contains eight papers presenting the results 
of recent research work upon such questions of importance as 
the strength of cylindrical shells under loads that are not axially 
symmetrical, the unsymmetrical bending of thin circular plates, 
and the stresses in shaft timber. 


JAHRBUCH DER WISSENSCHAFTLICHEN GESELLSCHAFT FOR LuFtT- 
FAHRT E. V., 1929. R. Oldenbourg, Munich and Berlin, 1930. 
Cloth, 9 X 12 in., 227 pp., illus., diagrams, 26 r.m. 

Contains the proceedings of the eighteenth meeting, a list of 
members and officers, and the papers presented before the 
society. Among these are papers upon the Do-X airship, the 
development of the Junkers airplane oil-engine, riveted joints 
in thin sheets, the use of electron in airplane construction, long- 
distance flying, and other topics of current interest. 


Dre KrarrwirtscHaFt, vol. 1. By Hans Balcke. R. Oldenbourg, 
Munich and Berlin, 1930. Cloth, 6 X 9 in., 680 pp., illus., 
diagrams, plates, tables, 38 r.m. 


A practical treatise on planning and erecting power plants. 
The first volume discusses the technical elements of steam, in- 
ternal-combustion, and hydraulic plants, and their combi- 
nation in plant design. The book gives a good survey of modern 
practice in Germany. 


KuURBELWELLENBRUCHE UND WERKSTOFFRAGEN. By Kurt Matthaes. 
(Luftfahrtforschung, vol. 8, no. 4.) R. Oldenbourg, Munich and 
Berlin, 1930. Paper, 8 X 11 in., 30 pp., illus., 6.20 r.m. 


The author has investigated the problem of crankshaft 
breaking in six-cylinder straight-line aircraft engines. He con- 
cludes that the breakage is caused by defects in construction, 
not by faulty material. 


LUFTFAHRTFORSCHUNG, vol. 8, no. 2. R. Oldenbourg, Munich and 
Berlin, 1930. Paper, 8 X 11 in., 32 pp., illus., tables, 6.60 r.m. 
Researches on the dynamic strength of the varieties of wood 
used in airplanes, on the suitability of various varnishes for its 
protection, on glues for aircraft, and on the life expectancy of 
plywood for such work. 


Macrak’s Book anp HENDRICKS COMMERCIAL REGISTER, 
vol. 38, 1930. MacRae’s Blue Book Co., Chicago and New 
York, 1930. Cloth, 9 X 11 in., 3308 pp., $15. 

This well-known directory supplies an extensive list of manu- 
facturers of materials and machinery of all kinds, classified by 
products; a directory of manufacturers and dealers, a list of 
trade names; and a gazetteer of towns with a population of one 
thousand or more, with information on their trade facilities. 
A special section, added for the first time, gives the same in- 
formation for Canada. 


Mecuanics: A TExTBOOK FoR ENGINEERS. By James E. Boyd. 
Second edition. McGraw-Hill Book Co., New York, 1930. 
Cloth, 6 X 9 in., 384 pp., illus., diagrams, $3.50. 


This text aims to emphasize fundamental principles, illustrate 
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them by examples designed for that purpose, and to supply 
problems that will train the student in their application. Al- 
gebraic and graphical methods are developed concurrently in 
statics, as are work and energy, and force and acceleration, in 
kinetics. The new edition has been rearranged and partly 
rewritten, and revised by the inclusion of the British unit of work, 
the slug. 


MEcHANIcS FoR STUDENTS OF PHysiIcS AND ENGINEERING. By 
Henry Crew and Keith K. Smith. Macmillan Co., New York, 
1930. Cloth, 6 X 9 in., 371 pp., diagrams, tables, $4. 

A presentation of the fundamentals of mechanics adapted to 
the time usually allotted to the subject in engineering colleges. 
Vectorial methods are used freely, and an essentially historical 
method of presentation adopted. 


Mopern Puysics; A general survey of its principles. By Theodor 
Wulf. Translated from the second German edition by C. J. 
Smith. E. P. Dutton & Co., New York, 1930. Cloth, 6 X 10 
in., 469 pp., $10. 

The educated reader in search of an account of physics will 
find his needs fully met by this admirable coordinated account of 
its fundamental results. The style is clear, non-mathematical 


and readable. The leading facts are clearly brought out and. 


technicalities and small details are avoided. Those who wish 
to become acquainted with the results of physics, or who must 
utilize and consider them in their daily work, will welcome this 
survey. 


Nores on Screw Gauces. By the Gauge-Testing Staff of the 
Metrology Department of the National Physical Laboratory. 
Third edition. His Majesty’s Stationery Office, London, 1930. 
Paper, 7 X 10 in., 88 pp., illus., tables, 4s. 

The purpose of these notes is to assist firms that are unfamiliar 
with the accuracy required in the manufacture and testing of 
screws. The pamphlet describes the principles underlying 
the practice of limit gaging as applied to parallel screw threads, 
the types of error met with in screw gages, and modern methods 
of testing these gages. The data required for making tests are 
included. 


OssectivE Type TEsTs IN ENGINEERING EpUCATION AS APPLIED 
TO ENGINEERING DRAWING AND DESCRIPTIVE GEOMETRY. 
By Clair V. Mann. “(cGraw-Hill Book Co., New York, pub- 
lished for Engineering Foundation, Inc., 1930. Cloth, 6 X 9 in., 
122 pp., illus., charts, tables, $2.75. 

Presents tests in engineering drawing and descriptive geometry 
developed and used at the Missouri School of Mines to determine 
aptitudes and previous training on the part of entering students, 
and also to measure their classroom accomplishment. The 
book describes the tests and the methods of using them and 
gives a number of representative tests. 


Osrerreicus ZuKtNrriGe By Richard Hof- 
bauer. (Osterreichsiches Kuratorium fir Wirtschaftlickheit. 
Veréffentlichung 2.) Julius Springer, Vienna, 1930. Paper, 
6 X 8 in., 87 pp., diagrams, maps, tables, 2.80 r.m. 

A report on the probable development of power utilization 
The available sources of energy—coal, oil, wood, and water are 
appraised, the future requirements of the various industries are 
estimated, and the best method of utilizing the available power 
are discussed. 


Puant Location. By W. Gerald Holmes. McGraw-Hill Book 
Co., New York, 1930. Cloth, 6 X 9 in., 275 pp., maps, tables, 
$3. 


The author has endeavored to outline a logical plan for in- 
vestigating the desirability of different locations and to indicate 
a method for evaluating them. The choice of a general region, 
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of a community, and of a site are considered in turn, and the 
factors to be considered, with the dangers to be avoided, are dis- 
cussed. 


PETROLEUM ENGINEERING HaANpBOOK, 1930. Petroleum World, 
Los Angeles, 1930. Fabrikoid, 8 X 11 in., 495 pp., illus., dia- 
grams, tables, $5. 

A collection of articles which cover very fully methods and 
operations of petroleum production as practiced in California. 
Spacing of wells, methods of drilling and casing, treatment “of 
field emulsions, pumping, repressuring, transportation, natural- 
gasoline metering, and other topics are discussed by specialists. 
Numerous tables, formulas, and nomographic charts are in- 
cluded. 


TEXTBOOK OF THE MATERIALS OF ENGINEERING. By Herbert F. 
Moore. Fourth edition. McGraw-Hill Book Co., New York, 
1930. Cloth, 6 X 9 in., 409 pp., illus., diagrams, tables, $4. 

A concise elementary presentation of the physical properties of 
the common materials, with brief descriptions of their manu- 
facture and uses, intended as a textbook for technical students. 

In the new edition several chapters have been rewritten and a 

new one, on the crystalline structure of metals, added. Other 

parts of the book have been extended and revised. 


THEORY OF THE PorEeNnTIAL. By William Duncan MacMillan. 
McGraw-Hill Book Co., New York, 1930. Cloth, 6 X 9in., 469: 
pp., $5. 

Designed for students of mathematics and of mathematical 
physics, this book is intended to give a connected account which 
will serve as an introduction to the subject and stimulate the 
cultivation of this useful field of mechanics. 


THEORETISCHE Puysik. By Gustav Jager. Vol. 1, Mechanik. 
Vol. 2, Schall u. Warme. Vol. 3, Elektrizitét und Mag- 
netismus. Vol. 4, Optik. Vol. 5, W&rmestrahlung, Elek- 
tronik und Atomphysik. Walter de Gruyter & Co., Berlin and 
Leipsig, 1930. Cloth, 4 X 6in., 5 vol., 180 r.m. each. 

These five small volumes, by the professor of physics at Vienna 

University, are a concise, but comprehensive, survey of modern 

theoretical physics. This new edition has been rewritten and 

rearranged, as well as enlarged, and space has been found for the 
latest developments. 


Die VENTILATOREN. By E. Wiesmann. Second edition. Julius 
Springer, Berlin, 1930. Bound, 6 X 9 in., 309 pp., illus., dia- 
grams, tables, 24 r.m. 

A text on the design, construction, and uses of centrifugal blow- 
ers. Theoretical principles are developed quite fully, and the 
data and formulas needed by designers are presented. A number 
of large installations for ventilating tunnels and mines, for heat- 
ing and drying, and for conveying are described. 


WIRTSCHAFTLICHE MOGLICHKEITEN DER MASCHINEN-UNTERHALTUNG 
In LANDWIRTSCHAFTLICHEN GROSSBETRIEBEN. By Friedrich 
Buschmann. V.D.I. Verlag, Berlin, 1930. Paper 8 X 12 in., 
39 pp., diagrams, tables, 3 r.m. 


The advantages of machinery in farming can be realized only 
when facilities exist for economical repairs. In the present work 
the author investigates repair practice at a number of large 
German farms and discusses the advantages of various methods 
of maintenance, methods of ascertaining the true cost of machine 
farming, and ways of deciding when machinery will be profitable. 


Erratum 


On page 984, of the November issue in the fifth paragraph of Mr. 
Dilot’s paper ‘How Safe Is a Factor of Safety?” the phrase “most 
lightly stressed part’’ should read “‘most highly stressed part.” 
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Current Mechanical Engineering Literature 
Selected References From The Engineering Index Service 


(The Engineering Index Service Is Registered in the United States, Great Britain, and Canada by the A.S.M.E.) 


HE ENGINEERING INDEX SERVICE furnishes to its subscribers a Weekly Card Index of references to the periodical 
literature of the world covering every phase of engineering activity, including Aeronautic, Chemical, Civil, Electrical, 
Management, Mechanical, Mining and Metallurgical, Naval and Marine, Railway, etc. Of the many items of particu- 
lar interest to mechanical engineers a few are selected for presentation each month in this section of ‘‘Mechanical En- 


” 
gineering. 


In operating The Engineering Index Service, The American Society of Mechanical Engineers makes avail- 


able the information contained in the more than 1800 technical publications received by the Engineering Societies Li- 
brary (New York), thus bringing the great resources of that library to the entire engineering profession. At the end 
of the year all references issued by the Service are published in book form, this annual volume being known as The 


Engineering Index. 


Photoprint copies (white printing on a black background) of any of the articles listed in the Index may be obtained 
at a price of 25 centsa page. When ordering photoprints identify the article by quoting from the index item: (1) Title 


of article; (2) Name of periodical in which it appeared; 
A remittance of 25 cents a page should accompany the order. 


brary, 29 West 39th Street, New York. 


(3) Volume, number, and date of publication; (4) Page numbers. 
Orders should be sent to the Engineering Societies Li- 


AERODYNAMICS 


Modern German Research. Modern Aero- 
dynamical Research in Germany, J. W. Maccoll. 
Roy. Aeronautical Soc.—Jl. Lond. ), vol. 34, 
no. 236, Aug. 1930, pp. 649-679 and (discussion) 
679-689, 18 figs. Important results of modern 
German research upon motion of incompressible 
fluids; theory of boundary layer and its applica- 
tion for laminar and turbulent conditions; ex- 
perimental and _ theoretical investigation of 
development of turbulence; characteristics of 
fully developed turbulence: spreading of jets; 
flow in pipes and channels; convergent and di- 
vergent channels; flow between rotating cylinders. 


AIR PREHEATERS 


Kablitz. Kablitz’s Air Preheater (Kablitz’ 
Luftfoervaermare), H. Fahrbach. Teknisk 
Tidskrift (Stockholm), vol. 60, no. 38, Sept. 20, 
1930, pp. 125-128, 8 figs. Preheater i is described 
and compared with Green’s economizer; by 
combination of economizer and air preheater 
82 per cent efficiency has been obtained in boiler 
lant, and by using regenerative air preheater 
in stack even 90 per cent. 


AIRPLANE ENGINES 


Air-Cooled. Some Recent Progress in Air- 
Cooled Aero-Engine Development, C. F. Abell. 
Engineering (Lond.), vol. 130, no. 3373, Sept. 5, 
1930, pp. 308-311, 7 figs. To summarize progress 
made in 10 years, weight per horsepower has 
been + pag! by 25 per cent, power output in- 
creased by wed go cent, and period between over- 
hauls i increased by 700 per cent, with correspond- 
ing increase in reliability of engine and life of 
main components; recent changes in design which 
have led to higher speeds of revolution, higher 
brake mean-effective pressure, and higher overall 
efficiency in Jupiter radial engine. Paper read 
before Section G of Brit. Assn. Sept. 4, 1930. 


Diesel. Air-Cooled Heavy Oil Engines, A. H. 
R. Fedden. Aircraft Eng. (Lond.), vol. 2, no. 
20, Oct. 1930, pp. 261-262, 3 figs. Experiments 
on single-cylinder 4-cycle airless-injection engine 
of 81/3 liter capacity and 7%/g by 12 in. bore 
stroke; for maximum fuel injection of 0.54 cc. 
engine developed, 77 b.hp. at 1100 r.p.m.; 
fuel consumption of 0.446 Ib. per b.hp-hr. at 
108 b.m.e.p.; graph shows comparative weight 
curves for ‘compression-ignition and gasoline 
engine installations. Paper read before Fifth 
Int. Air Congress, Hague. 


The Packard Diesel Aircraft Engine, L. M. 
Woolson. Soc. Automotive Engrs.—Jl., vol. 
27, no. 3, Sept. 1930, pp. 279-281 and 319. 
Discussion of paper previously indexed from 
Apr. 1930, issue of same Journal; elimination of 
fire hazard; ability to use crankcase oil as emer- 
gency fuel; advantages of two-stroke Junkers 
engine as compared with four-stroke Packard. 


Liquid-Cooled. Possibilities of the Liquid- 
Cooled Aircraft Engine, R. B. Beisel. Soc. 


Automotive Engrs.—Jl., vol. 27, no. 4, Oct. 
1930, pp. 403-407. " Advantages of liquid cooling 
as compared to air cooling; reduced resistance 
ethylene-glycol cooling; reduction in cooling- 
surface area; adaptability to gearing and high 
engine speed; characteristics of future engine 
visualized. 


Radial vs. In-Line. In-Line versus Radial 
Aircraft Engines, W. F. Davis. Soc. Automo- 
tive Engrs.—Jl., vol. 27, no. 4, Oct. 1930, pp. 
451-453, and (discussion) 454-458. Comparison 
of advantages with regard to reliability, sim- 
plicity of design, weight, visibility, head re- 
sistance, installation and service costs; dis- 
cussion relates experiences with ethylene-glycol 
cooling; carbureter location. 


Supercharging. Geared Centrifugal Super- 
chargers for Airplane Engines, S. A. Moss. 
Soc. Automotive Engrs.—Jl., vol. 27, no. 2, 
Aug. 1930, pp. 148-153 and 160, 13 figs. and (dis- 
cussion), no. 3, Sept. 1930, pp. 340-343. Dis- 
cussion of design and functioning of General 
Electric supercharger used in Pratt and Whit- 
ney, Curtiss, and Wright engines; notes on de- 
velopment and advantages; supercharging at 
sea-level and at altitude; maintenance of car- 
buretor efficiency. 


AIRPLANES 
Autogiros. See AUTOGIROS. 


Dope. Airplane Dopes and Lacquers and 
Their Application, W. W. McCutcheon. Soc. 
Automotive Engrs.—Jl., vol. 27, no. 3, Sept. 
1930, pp. 263-266 and (discussion) 266-267, 1 
fig. General outline of composition, process of 
manufacture, and application of dopes, lacquers 
and pigmented dopes, and trouble experienced 
with available materials; simple and cheap 
methods of testing dope to ascertain its qualities 
are explained; primary requisites of good dope 
and cause and remedy for blushing. 


Fuels. Fuel Problems in Aviation Engines, 
G. W. Vaughan. Oil and Gas Jl., vol. 29, no. 
19, Sept. 25, 1930, pp. 38 and 76. President of 
Wright Aeronautical Corporation deplores fact 
that knock rating, characteristic that most 
interests aircraft engine builders, is not definitely 
and accurately covered by existing specifica- 
tions; thing that must control design of stand- 
ard engine that goes into general service is anti- 
knock value of poorest fuel that operator may 
buy under indefinite and misleading name of 
domestic aviation gasoline; unsatisfactory situa- 
tion is holding back commercial development 
yo new industry. Read before Nat. Petroleum 

ssn. 


The Effect of Airplane Fuel-Line Design on 
Vapor Lock, O. C. Bridgeman and H. S. White. 
Soc. Automotive Engrs.—Jl., vol. 27, no. 4, 
Oct. 1930, pp. 444-450 and 458, 9 figs. Measure- 
ment of flow through systems of various de- 
signs; increases in cross-sectional area along 
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direction of flow are particularly liable to cause 
vapor lock; weathering of gasoline in carburetor 
float bowl reduces vapor-locking tendency; 
fuel-pump experiments. 


The Vapor-Locking Tendency of Aviation 
Gasolines, O. C. Bridgeman and H. S. White. 
Soc. Automotive Engrs.—J1., vol. 27, no. 2, 
Aug. 1930, pp. 218-230 and (discussion) 230- 
233, 20 figs. Study of properties of gasolines 
which determine their vapor-locking tendency; 
conditions under which vapor lock occurs in 
typical fuel feed of vapor lock; measurement of 
temperatures existing in fuel-feed systems of 
representative aircraft during flight. 


Landing Speeds. An Investigation of Air- 
plane Landing Speeds, K. F. Ridley. Nat. 
Advisory Committee for Aeronautics—Tech. 
Notes, no. 349, Sept. 1930, 39 pp. 21 figs. Per- 
formance characteristics; experimental work in 
measuring landing speed of several monoplanes 
by new photographic method; tests supplemented 
by available information regarding biplanes 
were compared with predictions made in ac- 
cordance with basic aerodynamic theory; funda- 
mental relation between wing loading, lift co- 
efficient and speed of level flight, and effects of 
—_ ratio and proximity to ground on lift curve 
slope. 


Light Alloys for. The Use of Non-Ferrous 
Metals in the Aeronautical Industry, D. Hanson. 
Engineer (Lond.), vol. 150, no. 3896, Sept. 12, 
1930, pp. 291-293. Discussion of aluminum and 
magnesium and their alloys for aircraft con- 
struction; wrought alloys; “Y’’ alloys; cast 
aluminum alloys; approximate compositions 
and properties of typical aluminum casting 
alloys and of magnesium alloys for castings. 
Ninth autumn lecture to Institute of Metals, 
Sept. 9, 1930. 


Propellers. Theory of Self Rotating Screw. 
Investigation of Conditions Necessary for Ob- 
taining Maximum Braking Effect (Teoria dell’- 
elica in autorotazione. Ricerca delle condizioni 
necessarie per ottenere il massimo effeto fren- 
ante), G. Serragli. Notiziario_ Tecnico di Aero- 
nautica (Rome), vol. 6, no. 7, July 1930, pp. 
40-53, 4 figs. Discussion of propeller action in 
vertical descent and at great angle of incidence. 


Weight Control. Weight Saving by Struc- 
tural Efficiency, A. A. Gassner. Soc. Automotive 
Engrs.—Jl., vol. 27, no. 4, Oct. 1930, pp. 466- 
469 and 472. Analysis of factors controlling 
structural efficiency with particular regard to 
cantilever design of Fokker plane; aspect ratio, 
design load, wing area and maximum wing 
chord; selection of basic structure and best 
suited material; increasing, structural efficiency 
to save 41/3 per cent of weight of empty airplane 


will give 13!/: per cent increase in payload with-. 


out increasing gross weight. 


Weight Saving in Airplane Structures. Avia- 
tion, vol. 29, no. 4, Oct. 1930, pp. 223-226, 2 figs. 


War 
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Abstract of two papers presented at National 
Aeronautic meeting of S.A.E., Chicago: Weight 
Saving by Structural Efficiency, A. A. Gassner 
and C. W. Hall; former discussed structural 
efficiency in design; choice of basic structural 
system best suited for aerodynamical space and 
wear requirements; kind of material best suited 
for this basic structure; use of selected materials 
in such way that least amount gives required 
strength; Hall’s method of saving weight by 
curving gravity axis of member in anticipation 
of load to which it is to be subjected. 


Wind-Tunnel Testing. Wind Tunnel Ex- 
periments on the Burnelli All-Wing Principle, A. 
Klemin. Aviation Eng., vol. 3, no. 9, Sept. 1930, 
pp. 22-24, 4 figs. Summary ‘of test results on 

arge twin-engined transport plane; curves for 
various coefficients of aerodynamic efficiency 
are — and body and wing arrangement illus- 
trat 


AIRSHIPS 


Rigid. The Development of Rigid-Airship 
Construction, V. . Richmond. Engineering 
(Lond.), vol. 130, nos. 3374 and 3376, Sept. 12, 
1930, pp. 341-344 and Sept. 26, pp. 412-414, 2 
figs. Idea of what future airships may look like 
may be gained from trend of development de- 
scribed increase to twice capacity of existing 
vessels, and more, in lifetime of present genera- 
tion can be foreseen without insuperable en- 
gineering difficulty; such ships, 1000 ft. long and 
of 200 ft. girth, will constitute largest moving 
structures in world; with present speed of 70 to 

m.p.h., saving in time constitutes great ad- 
vantage over other forms of transport. Paper 
read before Section G, Brit. Assn. 


ALLOY STEEL 


Anti-Corrosive. Recent Progress in_ Steel 
Metallurgy (Neuere Fortschritte in der Metal- 
lurgie des Stahles), E. H. Schulz. Zeit. fuer 
Angewandte Chemie (Berlin), vol. 43, no. 28, 
uly 12, 1930, pp. 632-634, 3 figs. Notes on 
improvement of steel by addition of copper and 
comparison with ordinary steel; other anti- 
corrosive steels, such as Armco iron, molyb- 
denum and vanadium steel, and their properties. 


Castings, Heat Treatment of. Trends in 
Heat Treatment of Alloy Steel Castings, A. W. 
Lorenz. Iron Age, vol. 126, no. 11, Sept. 11, 
1930, pp. 693-695 and 755-756, 3 figs. Brief 
review of manufacturing methods and equip- 
ment; properties and application of principal 
alloy castings. 


ALLOYS 
Aluminum. See ALUMINUM ALLOYS. 
Bearing Metals. See BEARING METALS. 
Copper. See COPPER ALLOYS. 
Light. See AIRPLANES, Light Alloys. 


ALUMINUM ALLOYS 


Aluminum-Iron-Silicon. Constituents of 
Aluminum-Iron-Silicon, W. L. Fink and K. R. 
Van Horn. Am. Inst. Min. and Met. Engrs— 

. Tech. Pub., no. 351, for mtg. Sept. 1930, 11 pp., 
6 figs. Result of uncompleted study of con- 
stituents of aluminum-iron-silicon system; me- 
thods employed; preparation of specimens; X- 
ray methods; silicon; aluminum-iron compound 
found in aluminum-iron alloys up to 40 per cent 
iron; alpha and beta iron-silicon compounds; 
table of interplanar spacings. Bibliography. 

Aluminum-Silicon-Magnesium. 
num-silicon- Alloys, 
Archer and L. Kempf. A. M. E.—Tech. 
Pub., no. 352, Ba 1930, 34 pp., "9 figs. Object 
of work described was development of alloys and 
heat treatment for production of sand castings 
and permanent-mold castings having advantages 
of binary aluminum-silicon alloys; constitution 
of alloys; theory of heat treatment; previous 
work on castings; experimental methods and 
materials used; “effect of pouring temperature; 
corrosion resistance; machinability ; some proper- 
ties of castings. Bibliography. 


Die-Cast Castings. Pressure Die-Cast Alumi- 
num Alloy Test-Pieces, J. D. Grogan. Inst. of 
Metals—Advance Paper (Lond.), no. 530, for 
mtg. Sept. 9-12, 1930, 18 pp., 14 figs.; see also 
Engineering (Lond.), vol. 130, no. 3374, Sept. 
12, 1930, pp. 345-347, and (discussion) pp. 334- 
335, 11 figs. Investigation of mechanical strength 
of aluminum alloys when pressure cast in form 
of small tensile test pieces; behavior of selected 
alloys when subjected to attack of molten alumi- 
num alloy and method of entry of metal under 
pressure into simple cylindrical mold; results 
indicate that, if certain technical difficulties can 
be overcome, process will yield products of ex- 
cellent mechanical properties. 

Properties. Modulus of Elasticity of Alumi- 
num Alloys, R. I. Templin and D. A. Paul. Am. 
Inst. Min. and Met. Engrs.—Tech. Pub., no. 366, 
Sept. 1930, 9 pp., 5 figs. Modulus of elasticity 
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as affected by alloying elements commonly used; 
results of tensile tests made on aluminum-mag- 
nesium series of alloys, both heat-treated and not 
heat-treated, on number of alloys of aluminum- 
magnesium type containing different percentages 
of various alloying elements, and on number of 
aluminum alloys containing appreciable amounts 
of alloying elements; apparatus used; method of 
determining E from tensile stress-strain data. 


AUTOGIROS 


Theory of. The Autogiro Analyzed, W. L. 
Le Page. Soc. Automotive Engrs.—Jl., vol. 27, 
no. 3, Sept. 1930, pp. 257-262, 9 figs. Brief his- 
tory of its development and elementary theory 
of flight; mast upon which hub is mounted gen- 
erally is set slightly to one side to correct for lack 
of symmetry; climbing speed is not as good as 
that for equivalent airplane, but angle of climb 
is greatly superior. 


AUTOMOBILE ENGINES 


Acceleration. Automobile-Engine Accelera- 
tion, C. S. Bruce. Soc. Automotive Engrs.— 
Ji., vol. 27, no. 3, Sept. 1930, pp. 274-278 and 
(discussion) 278 and 319, 12 figs. Comparisons 
of fuel performance with downdraft and updraft 
induction-systems and with three separate car- 
buretors connected by short pipes to three intake 
ports of engine; fuel volatility tests. 

Cadillac—i16-Cylinder. Reasons for the 
16-Cylinder V-Type Cadillac Engine, W. R. 
Strickland. Soc. Automotive Engrs.—Jl., vol. 
27, no. 2, Aug. 1930, pp. 154-159 and (dis- 
cussion) 159-160, 11 figs. General layout and 
engineering considerations responsible for adop- 
tion of design; charts show greater smoothness 
of operation of V-16 compared with 6- and 8- 
cylinder engines; advantages of using smaller 
bore and piston displacement per cylinder are 
pointed out. 

Design. Thermal Expansion in Automotive 
a Design, F. Jardine. Soc. Automotive 
Engrs.—]l., vol. 27, no. 3, Sept. 1930, pp. 311- 
317 and (discussion) 317-319. 5 figs. Discussion 
of methods to eliminate difficulties due to dif- 
ferent rates of thermal expansion of aluminum 
and iron; aluminum connecting rods with steel 
caps; keeping cylinder-head studs tight; fit of 
piston pins in aluminum. 

Progress in Automobile-Engine Design (Einige 
Fortschritte beim Automobilmotorenbau), Hil- 
len. Allgemeine Automobil-Zeitung (Berlin), 
vol. 31, no. 35, Aug. 30, 1930, pp. 11-15, 7 figs. 
General discussion of methods for reducing wear 
and tear of various units of automobile and 
engine; piston-ring manufacture, surface treat- 
ment of working parts, oil coolers and separators 
for breaking in of engines at Stoewer plant. 


Diesel. See DIESEL ENGINES, Automotive. 


AUTOMOBILES 


Brakes. Fundamentals of Brake Design, 
W. Frehse. Soc. Automobile Engrs.—Jl., 
vol. 27, no. 2, Aug. 1930, pp. 170-177, and (dis- 
cussion) p. 178, 11 figs. Review of mathe- 
matical principles and discussion of thermal and 
dynamic effects and their influence on parts 
constituting brake; falacies of simple shoebrake 
and method for overcoming them; mechanical 
brake hook-up systems; wear of brake lining 


. and acceleration curve. 


Clutches. Automatic Clutch With Electrical 
Control (Kupplungsautomat mit elektrischer 
Steuerung), P. Friedmann. Allgemeine Auto- 
mobile-Zeitung (Berlin), vol. 31, no. 37. Sept. 13, 
1930, pp. 9-11, 3 figs. Clutch is operated by 
vacuum servo mechanism which in turn is con- 
trolled by opening and closing of electric cir- 
cuits by switches connected to gear lever and 
accelerator peddle; sketch illustrates functioning 
of device which can be attached to any car at cost 
of approximately $20. 


New Automatic Clutch. Motor (Lond.), vol. 
58, no. 1497, Sept. 2, 1930, pp. 189-190, 5 figs. 
Description of free wheel and automatic mecha- 
nism controlling clutch patented by E. Gillett, 
— Gears, Ltd.; sketches show principal 

etails. 


Malleable-Iron Parts. Malleable Iron Cast- 
ings in Automotive Design, H. A. Schwartz. 
Product Eng., vol. 1, no. 9, Sept. 1930, pp. 410- 
411, 6 figs. Discussion of advantages of use of 
casting in automobile manufacture; economics 
resulting from use of malleable iron coatings. 


Riding Qualities. Automotive Research Pre- 
liminary Study of Riding Qualities, G. C. Bran- 
denburg and A. Swope. Soc. Automotive Engrs. 
—Jl., vol. 27, no. 3, Sept. 1930, pp. 355-359, 12 
figs. Investigation of subject of feelings in- 
volved in riding qualities of automobile; motion 
sound, sight, smell, spatial relations, esthetics: 
skidding; speed on open road; acceleration. 

Streamline. Burney Streamline Car. Motor 
(Lond.), vol. 58, no. 1499, Sept. 16, 1930, pp. 
277-281, 10 figs.; see also Autocar (Lond)., vol. 
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65, no. 1820, Sept. 19, 1930, pp. 541-547, 5 figs., 
and Automotive Industries, vol. 63, no. 13, Sept. 
27, 1930, pp. 450-451, 4 figs. Design and per- 
formance of ultra- streamlined car with engine 
compartment in rear; engine has bore and stroke 
of 56 by 108 mm., 2. 956 ce., and develops 80 hp. 
at 3600 r.p.m. giving car 'speed of 80 m.p.h.; 
sketches show structural details. 


Wheels. Mass Production of Disk and Wire 
Type Auto Wheels, A. H. Allen. Steel, vol. 87, 
no. 12, Sept. 18, 1930, pp. 47-52, 11 figs. De- 
scription of manufacturing methods and equip- 
ment at plant of Budd Co.; daily capacity is 
25,000 truck disk wheels, 20,000 disk wheels and 
35,000 wire wheels for passenger cars. 


AUTOMOTIVE FUELS 


Gas Oil. Utilization of Gas Oil in Motor 
Trucks (De l'utilisation du gas-oil dans les 
caminons automobiles), A. Grebel. Chaleur et 
Industrie (Paris), vol. 11, nos. 122 and 123, June 
1930, pp. 277-285 and July, pp. 333-343, 5 figs. 
Review of experiences with motor trucks using 
gas oil in Diesel engines and carburetor engines 
with special equipment; data on producer-gas 
motor trucks are also given; investigations are 
made regarding fuel economy, cost of equipment, 
operating conditions, and exhaust gas-composition. 

Properties. Suitability of Fuels for Modern 
Internal-Combustion Engine (Les carburants 
appropriés aux moteurs a explosion modernes), 
A. Grebel. Chimie et Industrie (Paris), ~~ 23, 
nos. 4, 5 and 6, Apr. 1930, pp. 825-833, May, 
pp. 1082, 1091, and June, pp. 1353-1358, 15 figs. 
Survey of properties, chemical composition, and 
combustion characteristics of gasoline and oil 
fuels for all kinds of internal-combustion cores: 
control of detonation by compounding and addi- 
tion of various substances. 


Testing. Latent Heat of Vaporization of 
Fuels and Measuring Method (Die Verdamp- 
fungswaerme der Kraftstoffe und eine Methode 
zu ihrer Bestimmung), Wawrziniok. Automo- 
biltechnische Zeit. (Berlin), vol. 33, nos. 25 and 
26, Sept. 10, 1930, pp. 618-620 and Sept. 20, 
pp. 644-646, 3 figs. Effect of heat of vaporiza- 
tion on engine performance. New principle and 
apparatus for determining its value for non- 
homogeneous liquids give accurate checks; 
tables give data on alcohol-benzol mixtures. 


Volatile. Volatile Liquid Fuels, H. C. Dick- 
inson. Petroleum World (Lond.), vol. 26, nos. 
358 and 359, July 1930, pp. 248-254 and Aug., 
pp. 273-274. July: Fuel volatility and economy; 
dilution of crankcase oil; engine starting; engine 
acceleration; vapor lock; knock characteristics 
of fuels; gasoline specifications. Aug.: Poten- 
tial sources of motor fuel. Paper read at World 
Power Conference, Berlin. 


[See also AIRPLANES, Fuels.] 


B 


BEARING METALS 


Bronze. Bearing Bronzes With Additions of 
Zinc, Phosphorus, Nickel, and Antimony. U. S. 
Bur. of Standards—Jl. of Research, vol. 5, no. 2, 
Aug. 1930, pp., 349-364, 16 figs. Study was 
made of copper-tin-lead- “bearing bronzes with 
and without additions of zinc, phosphorus, nickel, 
and antimony; test made included wear resistance, 
resistance to impact, Brinell hardness, and re- 
sistance to repeated pounding at several tempera- 
tures. 


BOILERS 


Design. Developments in Boiler 
World Power (Lond.), vol. 14, no. 81, Sept. 1930, 
pp. 257-259, 1 fig. Design of steam-raising 
boilers has undergone various developments and 
modifications during recent years in order to 
meet improvements in methods of combustion, 
introduction of new systems of combustion, and 
notably higher steam pressures which have 
become common; illustrated description of design 
features incorporated i in Chalk boiler. 


Progress in Design of Small and Medium- 
Sized Boilers (Fortschritte im Kesselbau fuer 
kleine und mittlere Kessel), R. Schulze. Waerme 
(Berlin), vol. 53, no. 39, Se pe 27, 1930, pp. 727- 
729, 3 figs. Based on brief statistical data, it is 
shown that small and medium-sized boilers pre- 
dominate in industrial plants; test results on new 
design, constructed by Vereinigte Kesselwerke 
from design by Huygens, showed good efficiency 
and high output; it has advantages of old fire-tube 
boilers, but requires no masonry, thus greatly 
cheapening price of installation. 

Firing. Influence of Stoker Speed on Furnace 
Processes (Der Einfluss der Rostgeschwindigkeit 
auf die Vorgaenge in der Feuerung), W. Gumz. 
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Feuerungstechnik (Leipzig), vol. 18, no. 17-18, 
Sept. 15, 1930, pp. 171-173, 3 figs. Influence of 
stoker speed on ignition, coking, temperatures of 
fuel bed, and combustion; conclusions for con- 
struction of mechanical grates, for use of air 
preheating and for describing firing tests. 

Furnaces. Modern Grate Furnaces (Neuere 
Rostfeuerungen—Fortschritte und Versuchserge- 
bnisse), R. Schulze. Waerme (Berlin), vol. 53, 
no. 36, Sept. 6, 1930, pp. 665-669, 6 figs. Notes 
on progress and experimental results; by com- 
parison of some entirely new boiler installations 
with others 4 to 6 years old, extent of improve- 
ment in past few years is shown. 

Relations Between Furnace, Furnace Tempera- 
ture, Combustion Process and Efficiency (Feuer- 
raum, Feuerraumtemperatur, Verbrennungsvor- 
gang, Wirkungsgrad), Marcard. Waerme (Ber- 
lin), vol. 53, no. 39, Sept. 27, 1930, pp. 714-726, 
26 figs. Critical study of mean furnace tempera- 
ture and its influence on furnace design and 
combustion process; methods of determining heat 
volume transmitted in furnace through radia- 
tion; discussion of efficiency based on different 
losses; article gives examples of practical appli- 
cations. 


Heads. Calculation of Boiler Heads Exposed 
to Internal Pressure (Calcul des fonds soumis a 
une pression intérieure), E. Hoehn. Chaleur 
et Industrie (Paris), vol. 11, no. 123, July 1930, 
pp. 313-319, 15 figs. Discussion of test results 
and methods for calculating stresses in dished 
boiler heads. 


High Pressure. Super-Pressure Boiler at 
Bradford Power Station. Engineer (Lond.), 
vol. 150, nos. 3895-3896, Sept. 5 and 12, 1930, pp. 
244-246 and 279-280, 20 figs. Sept. 5: Duty of 
boiler is to generate normally 75,000 lb. of steam 
per hr. at pressure of 1100 Ib. per sq. in. and 
temperature of 800 deg. fahr. though output of 
94,000 Ib. of steam per hr. can be continuously 
maintained; boiler is cross-drum marine type; 
furnace is entirely water cooled, tubes connected 
with boiler system abstracting heat from side 
walls, back and arch with its front wall. Sept. 12: 
Stoker is of Babcock and Wilcox’s latest com- 
partment type; it has working length of 18 ft. 
and is 21 ft. 5 in. wide, thus having total working 
surface of practically 386 sq. ft.; it is largest 
single stoker in service in Great Britain; feature 
of grate is absence of any stress in links them- 
selves; stoker is equally suitable for balanced or 
simple induced draft, change from one to other 
being effected in few moments. 

Lancashire. The ‘“Super-Lancashire”’ Boiler. 
Iron and Coal Trades Rev. (Lond.), vol. 121, 
no. 3260, Aug. 22, 1930, pp. 258-259, 2 figs. 
Note on boiler developed and tested at plant of 
manufacturer at Dukinfield, England; complete 
unit comprises boiler 20 ft. long by 8 ft. 6 in. 
diam., superheater, air heaters, induced-draft 
fan direct-coupled to small high-speed engine, 
and forced-draft fan direct-coupled to 5-b.hp. 
motor; test data. 

Riveting. A New System of Riveting. 
Engineer 4 vol. 150, no. 3896, Sept. 12, 
1930, pp. 276-277, 7 figs. Attempt to avoid 
difficulties of scale, and insufficient upsetting of 
shank at head end, resulted in introduction of 
Schuch system of riveting; head of rivet is conical 
before closing to allow scale to escape readily, 
and to promote swelling of upper end of shank; 
Skoda Works, Czechoslovakia, have eliminated 
all previous manufacture of rivets and use plain 
lengths of rivet iron cropped from bar; process 
facilitates workmanship of highest class, while 
minimizing production cost; Skoda works employ 
pin riveting for all locomotive boilers. 

Vibrations. Observations on Pulsating Boilers 
(Beobachtungen an brummenden Dampfkesseln), 

Kaiser. Zeit. des Bayerischen Revisions- 
Vereins (Munich), vol. 34, nos. 16 and 17, Aug. 
31, 1930, pp. 223-225 and Sept. 15, pp. 234-236, 
2 figs. Number of examples are cited to show to 
what extent pulsation can be attributed to certain 
factors, such as nature of combustion, design of 
flues, and cleanliness of boilers. 


Wood-Waste-Fired. Design of Furnaces and 
Fuel Feeders for Burning Refuse, M. A. Hofft. 
Am. Soc. Mech. Engrs.—Advance Paper, for 
mtg. Oct. 16-17, 1930, 9 pp., 10 figs. Recent 
development in design of furnace for burning 
dry wood refuse in suspension; factors influencing 
design of wood-burning furnaces in industrial 
go development of inclined-grate furnaces 
or burning refuse fuels; development of auto- 
matically controlied dry wood-refuse feeders and 
storage bins. 


BRAZING 


Electric-Resistance Method. Brazing by 
Resistance Method, W. C. Reed, M. Unger, and 
G. E. Gifford. Gen. Elec. Rev., vol. 33, no. 10, 
Oct. 1930, pp. 568-570, 7 figs. Many metals 
such as copper, nickel, silver, steel, and their 
alloys can be brazed electrically; this type of 
brazing has been perfected in Pittsfield Works 
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Laboratory of General Electric Co. and used 
extensively in production work for two years; 
equipment required; handling capacity; prepara- 
tion of joints; technique employed in brazing 
operation. 

Electric Resistance Brazing Affords Durable 
Joints, G. E. Gifford. Steel, vol. 87, no. 11, Sept. 
11, 1930, pp. 59-60, 3 figs. Description of 
methods and equipment developed by General 
Electric Co., Schenectady, N. Y.; difference be- 
tween pressure brazing and resistance brazing 
is explained and data are given on fluxes and silver 


alloys. 


CAMS 


Milling. Milling Cams Correctly, A. L. De- 
Leeuw. Am. Mach., vol. 73, no. 13, Sept. 25, 
1930, pp. 503-505, 5 figs. Rapid wear in barrel 
cams is avoided by special machine which pro- 
duces theoretically correct grooves, built by 
American Machine & Foundry Co.; master cam 
engages fixed roller to actuate cam blank during 
cut; data on feeds, speeds, and output. 


CARBON DIOXIDE RECORDERS 


Duscom Type. A New Combustion Re- 
corder. Eng. and Boiler House Rev. (Lond.), 
vol. 44, no. 3, Sept. 1930, pp. 182 and 184, 2 figs. 
Illustrated description of operation of Duscom 
carbon-dioxide and carbon-monoxide recorder; 
record chart showing carbon-dioxide and carbon- 
monoxide readings. 


CARS, PASSENGER 


Air Conditioning. Air Conditioning for Rail- 
way Passenger Cars, J. H. Davis. Baltimore 
Engr., vol. 5, no. 5, Aug. 1930, pp. 4-11 and 20, 
12 figs. Satisfactory solution of problem has 
been retarded because of inadequate supply of 
electric energy available on moving train, as 
well as space and weight limitations for required 
equipment applicable to individual cars; recent 
advances in electric power generation on moving 
train and development in air-conditioning equip- 
ment offer promise of overcoming these limita- 
tions; system as in use on Baltimore & Ohio 
railroad is described. 


CASE HARDENING 


Carburizing. Normal and Abnormal Steel 
(Normaler und anormaler Stahl), E. Houdre- 
mont and H. Mueller. Stahl und Eisen (Duessel- 
dorf), vol. 50, no. 38, Sept. 18, 1930, pp. 1321- 
1327, 13 figs. Report of Subcommittee on Case 
Carburizing Testing of Materials Committee of 
Verein deutscher Ejisenhuettenleute; metallo- 
graphic characteristics of normal and abnormal 
steels; physicochemical methods of analysis; 
influence of treatment on behavior of steel; 
metallurgical processes and their relations to 
observed phenomena. Article includes bibliog- 
raphy. 

Cyanide Bath. Structure of Steel Immersed 
in Cyanide Bath. (Gefuege un Zyanidsalzbad 
eingesetzten Stahles), W. Henninger and H. 
Jurich. Stahl und Eisen (Duesseldorf), vol. 
50, no. 38, Sept. 18, 1930, pp. 1334-1335, 4 figs. 
By etching with hot concentrated sodium-picrate 
solution, it is possible to detect eutectoid and 
needles in structure of low-carbon case-hardened 
steel after 5-hr. treatment in cyanide-hardening 
flux and subsequent slow quenching; carbon and 
nitrogen absorption in subsequent slow quench- 
ing; carbon and nitrogen absorption incyanide 
flux is shown in curve. 


CAST IRON 


Electric-Furnace Melting. The Manu- 
facture of Cast Iron in the Electric Furnace, W. 
Lister. Foundry Trade Jl. (London), vol. 43, 
no. 733, Sept. 4, 1930, pp. 165 and 167. Outline 
of advantages over cupola such as reduction of 
sulphur content, complete solution of carbon, 
and uniform structure; neutrai higher tempera- 
ture; data on melting procedure and duplexing 
method are given; table shows analysis of cupola- 
melted irons before and after treatment in electric 
furnace. 

High-Test. Progress in Grey Iron Castings, 
H. Bornstein. Metal Progress, vol. 18, no. 4, 
Oct. 1930, pp. 43-46, 6 figs. Physical properties 
and composition of high-strength cast iron, 
alloy cast iron, and heat treatment of gray-iron 
castings; microphotographs illustrate various 
structures; heating temperature and machin- 
ability. 

CASTINGS 

Centrifugal. Large Centrifugal Castings 
Made at Navy Yard, J. F. Crowell. Iron Age, 
vol. 126, no. 15, Oct. 9, 1930, pp. 994-996, and 
1047, 3 figs. Methods and equipment for mak- 
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ing centrifugal castings, including pipe for water, 
gas and oi! mains; cylinder liners for engines and 
pumps; babbitt bearing surfaces of large bearing 
brasses, and sleeves for tail shaftings: sketch 
shows plan of elevation of centrifugal machine 
for use in making castings 14 ft. long and 28 in. 
diam. 

Cleaning. Cleaning of Castings by Means 
of Water Jet (Kritische Betrachtungen ueber 
das Putzen von Gusstuecken mittels Wasser- 
strahl), A. Rodehueser. Giesserei (Duesseldorf), 
vol. 17, nos. 36, 37, and 38, Sept. 5, 1930, pp. 
882-884 and Sept. 12, pp. 896-903, and Sept. 19, 
pp. 926-930, 14 figs. Action of water jet; de- 
sign of wet cleaning plant and experimental 
arrangement; volume of water required per sec- 
ond; influence of pipe friction; maximum kinetic 
energy with given nozzle diameter; influence of 
length of pipe line; back pressure; distribution of 
wages and water costs in relation to nozzle diam- 
eter; relations between physical and economic 
optimum nozzle. 


CHROMIUM-VANADIUM STEEL 


Properties and Uses. Vanadium Additions 
Improve Steel, N. Petinot. Steel, vol. 87, nos. 
8, 9, 10, Aug. 21, 1930, pp. 43-45 and 48, Aug. 28 
1930, pp. 47-49 and Sept. 4, pp. 56-57, 60, 7 figs. 
Development of vanadium-containing steels in 
United States, properties and present applica- 
tion in major industries; effects of vanadium 
upon steels; properties of vanadium steels and 
discussion of commercial applications; use of 
vanadium as process element. Paper read before 
Sixth International Congress of Min., Met. and 
— Geology in Liége, Belgium, June 22-28, 


CLUTCHES 


Jaw.. Design and Production of Jaw Clutches 
With Sloping Teeth (Nochmals einfache Kon- 
struktion und Herstellung von Klauen-Kup- 
plungen mit schraegen Zaehnen), R. Matthes. 
Werkstattstechnik (Berlin), vol. 24, no. 17, 
Sept. 1, 1930, pp. 472-473, 6 figs. Outline of 
calculating method for jaw clutch with arbitrary 
number of teeth which can be cut in one milling 
operation; practical examples are given. 


COMPRESSED AIR RECEIVERS 


Explosions, Prevention of. The Prevention 
of Air-Receiver Explosions, E. Ingham. Mech. 
World (Lond.), vol. 88, no. 2278. Aug, 29, 
1930, pp. 203-204, 1 fig. Air receiver’s strength 
to resist any required pressure is easily deter- 
mined, and there is little reason why possibility 
of explosion should not be almost entirely elimi- 
nated; safe type of air receiver is cylindrical 
mild-steel vessel with butt-riveted joints for 
longitudinal seams, lap-riveted joints for longi- 
tudinal seams, lap-riveted joints for circum- 
ferential seams, and with outwardly cambered 
endplates. 


CONTAINERS 


Shipment. Selecting the Right Container 
for Your Shipments, J. B. Frear. Purchasing 
Agent, vol. 19, no. 10, Oct. 1930, pp. 1069- 
1074, 16 figs. Advantages and results of drum, 
laboratory, shipping and compression tests in 
determining design, type, weight, packing, and 
general suitability of shipping containers. 


CONVEYORS 


Cargo Handling. Floating Elevator-Con- 
veyor of 450 Cu. M. (590 cu. yd.) per Hour Capac- 
ity, G. Garbotz. Eng. Progress (Berlin), vol. 11, 
no. 9, Sept. 1930, pp. 236-240, 9 figs. Floating 
elevator conveyor supplied to Port Authorities 
of Rouen is described; machine has capacity of 
450 cu. m. (590 cu. yd.) per hour and transport- 
ing and flushing range of 45 and 55 m. (150 and 
180 ft.), respectively; construction and arrange- 
ment of component parts, hulls, slewable convey- 
ing bridge, bucket ladder, engine and boiler 
plant are discussed in detail. 


Cement Plants. Mechanical Conveying in 
Cement Manufacture. Mech. Handling (Lond.), 
vol. 17, no. 10, Oct. 1930, pp. 335-338, 3 figs. 
Various mechanical-handling processes involved 
in manufacture of cement, and conveying ap- 
pliances employed. 

Chemical Plants. Longer Life for Con- 
veyors, F. Wehle. Chem. Markets, vol. 27, 
no. 3, Sept. 1930, pp. 265, 267, and 269, 6 figs. 

conveying practice depends on proper 
thought in original design of equipment and 
careful attention to proper maintenance practice 
after it has been installed. 


Redler Type. A New Conveyor Principle, 
G. F. Zimmer. Mech. Handling (Lond.), vol. 
17, no. 10, Oct. 1930, pp. 317-319, 5 figs. Redler 
system of conveying based on principle of con- 
veyor which carried continuous mass upon series 
of narrow strips of chain links in bottom of 
trough. 


Rubber-Coated. Rubber-Coated Conveyors 
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and Containers, F. Grove-Palmer. Mech. 
Handling (Lond.), vol. 18, no. 9, Sept. 1930, pp. 
305-306. Properly prepared rubber coatings 
can lengthen life of many steel and other metal 
conveyors; with certain important exceptions, 
rubber can be used for almost any type of goods 
either loose or packed and saving in wear and 
tear may be considerable. 


COPPER ALLOYS 

Copper-Silicon-Zinc. A New Silicon-Zinc- 
Copper Alloy, E. Vaders. Foundry Trade Jl. 
(Lond.), vol. 43, no. 735, Sept. 18, 1930, pp. 202- 
204, 5 figs. Composition and physical properties 
of various silicon-zinc-copper alloys; diagram 
gives ternary system silicon-zinc-copper, showin 
solubility curve of silicon; cooling curves 0! 
silicon-zinc-copper alloys; curves showing de- 
eae seg of tensile strength elongation and 
ardness of silicon content; notes on foundry 
o— Abstract of paper read before Inst. 

etals, previously indexed from Advance 
Paper, no. 544. 


Heat Conductivity. Thermal Conductivity 
of Copper Alloys—Copper-tin Alloys—Copper- 
gael Alloys, C. S. Smith. Am. Inst. 

in. and Met. Engrs.—Tech. Pub., no. 360, 
Sept. 1930, p. 11, 4 figs. Continuation of Tech. 
Pub. no. 291, previously indexed; thermal 
conductivity of copper is rapidly reduced by 
addition of tin until with 10.41 per cent tin it is 
only 0.121 cal. per sq. cm. per sec. per deg. cent. at 
20 deg. cent.; phosphorus is 10 times as powerful as 
tin; electrical conductivity decreases more rapidly 
on alloying than does the thermal conductivity, 
and the Wiedemann-Franz-Lorenz ratio increases 
rapidly at the beginning, but beyond 2.0 per cent 
tin or 0.15 per cent phosphorus remains almost 
constant. 

Heat Treatment. Shaping and Annealing 
Treatment of Copper and Copper-Zinc Alloys, 
Mendl. Metal Industry (Lond.), vol. 37, no. 
10, Sept. 5, 1930, pp. 217-220, 1 fig. Hot and 
cold deformation, annealing and impurities of 
copper; equilibrium diagram and _ stretching 
stresses of copper alloys. Translated from 
Metallwirtschaft, Mar. 21, 1930. 


P. M. G. Metal. A Copper-Alloy Without 
Tin Having Unique Properties. Elec. fg., 
vol. 5, no. 3, Mar. 1930, p. 76, 1 fig. P.M. G. 
metal, developed in Vickers-Armstrongs, Ltd., 
Naval Construction Works, Barrow-in-Furness, 
England, is substitute for tin-bearing bronzes 
and gun metal that is easily cast’ or forged, is 
ductile and can be extruded, making it particu- 
larly adaptable for many applications in electrical 
industry. 


COUPLINGS 


Flexible. Selecting and Installing Flexible 
Couplings, F. A. Annett. Power, vol. 72, no. 
14, Sept. 30, 1930, pp. 534-537, 8 figs. Most 
troubles experienced with flexible couplings can 
be eliminated by selecting right size and type for 
job, and by giving them reasonable amount of 
care after they have been properly installed; 
service factors for flexible couplings. ; 


CRANES 


Traveling. Large Portal Gantry With Raisable 
Jib Arm of Compagnie Rouennaise de décharge- 
ment (Le grand portique a bec relevable de la 
Compagnie Rouennaise de déchargement), Pier- 
net and Tripard. Revue d’Electricité et de 
Mécanique (Paris), no. 12, July-Aug. 1930, pp. 
31-39, 27 figs. Description, detailed design 
drawing and test results of 500-volt d. c. operated 
equipment; total length of portal is 138.55 m.; 
height measured over rails 61.5 m.; lifting power 
12 ~ 4 tons at 1.20 m. lifting and 2.5 m. traveling 
speed. 


CUTTING METALS 


Economical Methods. Need for Economical 
Cutting Methods (Ueber die Notwendigkeit 
wirtschaftlicher Zerspanungsarbeit), F. Theimer. 
Maschinenbau (Berlin), vol. 9, no. 18, Sept. 18, 
1930, pp. 598-600, 5 figs. Mathematical in- 
vestigation of losses and loads under various 
operating conditions of machine tools; diagrams 
illustrate speed, feed, and forces with different 
metals; effect of load on efficiency. 


CUTTING TOOLS 


Tungsten Carbide. Cutting Tests With 
Cemented Tungsten Carbide Lathe Tools, T. G. 
Digges. U. S. Bur. of Standards—Jl. of Re- 
search, vol. 5, no. 2, Aug. 1930, pp. 365-383, 
12 figs. Investigation was made for purpose of 
developing method of testing cemented tungsten- 
carbide lathe tools under heavy duty and to 
extend to new cutting material some of laws 
originally developed by Taylor and his associates 
for cutting with carbon and high-speed steel 
tools; relations were determined between speed, 
feed, depth of cut, and tool life for selected form 
and size of tool; results are presented in both 


graphic and tabular forms. 
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DIES 


Forging. Use of Special Steels for Forging 
Dies (Die Verwendung von Sonderstaehlen fuer 
die Anfertigung von Pressgesenken), V. Fabian. 
Maschinenbau (Berlin), vol. 9, no. 17, Sept. 4, 
1930, pp. 582-583, 6 figs. Discussion of ex- 
perience with special steel of uniform hardness 
which increases life of dies from 5 to 40 times; 
data on composition and heat treatment are 
given. 

Forming and Bending. Dies for Bulldozing 
and Upsetting, G. A. Smart. Heat Treating and 
Forging, vol. 16, no. 9, Sept. 1930, pp. 1147- 
1151, 15 figs. Description and sketches of 
various types of bulldozer and upsetter dies; 
die holders; adjustable back stop; adjustable 
bending dies; angle-iron bending dies; channel- 
iron bending dies; progressive bending dies 
(inserts, etc.); combination bending dies; pierc- 
ing dies; dies used in conjunction with drop- 
hammer operations; selection of steel; one- two- 
and three-pass dies, showing all essential points; 
piercing dies for gears, bushings, etc. 


DIESEL-ELECTRIC POWER PLANTS 

Costs. Low Diesel Operating Costs, H. J. 
Achee. Power Plant Eng., vol. 34, no. 19, Oct. 
1, 1930, pp. 1100-1101, 3 figs. Seven years 
operation with Diesel power at Woodward, 
Oklahoma, monstrates economy of invest- 
ment; operating costs with old steam plant; 
cost summary; chart showing varying cost and 
operating data for 7-yr. period. 


DIESEL ENGINES 


Automotive. Automotive Diesel Engines, 
C. G. A. Rosen. Soc. Automotive Engrs.—Jl., 
vol. 27, no. 4, Oct. 1930, pp. 459-461. Require- 
ments of satisfactory performance and weak 
points of principal designs with regard to suit- 
ability of fuels, maintenance cost, fuel economy, 
reliability over long periods, easy start and con- 
trol, air injection and solid injection. 

Diesel Engines for Automobiles, C. L. Cum- 
i Soc. Automotive Engrs.—Jl., vol. 27, 
no. 3, Sept. 1930, pp. 285-289 and (discussion) 
290-294, 7 figs. Experience with large sedan 
and roadster in which original eight-cylinder 
engine had been replaced by four-cylinder Diesel 
engine; description of metering, injection and 
combustion processes of Cummins engine, which 
are distinguished principally by separation of 
metering and injection operations so that former 
is done at low pressure. 

Small Diesel Engines, H. D. Hill. Soc. Auto- 
motive Engrs.—Jl., vol. 27, no. 3, Sept. 1930, pp. 
282-284 and 351 and (discussion) 290-294, 8 figs. 
Outline of difference in method of procedure 
necessary in developing large and small Diesel 
engines; ante-chamber fuel system used in Hill 
engine; recently developed automotive-type 
engine is described. 

Flywheel Design. Simplified Calculation of 
Diesel Alternator Flywheels for Parallel Opera- 
tion, T. Schou. Diesel Power, vol. 8, no. 9. 
Sept. 1930, pp. 474-479, 17 figs. Calculation of 


flywheels for Diesel-engine-driven alternators, 


when correctly carried out on basis of fundamental 
differential equation given by Doherty and Frank- 
lin, is laborious and difficult; results worked out 
for 16 of commonest engine arrangements; with 
aid of various factors inertia of flywheel for any 
other type of engine belonging to group of 16 
may be easily arrived at by use of simple multi- 
plication formula; specific examples are illus- 


trated. 


ELECTRIC FURNACES 


High-Frequency. High Frequency Steel 
Furnaces, D. F. Campbell. Engineering (Lond.), 
vol. 130, no. 3376, Sept. 26, 1930, pp. 409-411, 5 
figs. Survey of present status of ironless induc- 
tion furnace shows that its field of utility is much 
wider than is generally supposed; ironless induc- 
tion furnaces of Ajax-Northrup type of hourly 
output of 20 to 25 cwt. have been operated since 
July 1929; at present largest units are furnaces of 
20 to 25 ewt. capacity per heat, giving output of 
20 tons per day, but design of furnaces of 3 to 5 
tons presents no technical difficulties; steel- 
making operations to which these furnaces have 
been applied. Paper read before Iron and Steel 
Inst. at Prague, Sept. 16, 1930. 


ELECTRIC WELDING, ARC 
Shrinkage Stresses. Shrinkage Stresses in 
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Arc Welding (Schrumpfspannungen und deren 
Beachtung beim Lichtbogenschweissen), Lott- 
mann. V.D.I. Zeit. (Berlin), vol. 74, no. 38, 
Sept. 20, 1930, pp. 1340-1345, 19 figs. Causes 
and conditions leading to shrinkage; practical 
shrinking coefficients; shrinkage stresses in case 
of complete and fixedness of welds; 
effect of peening; rules for minimizing shrinkage 
stresses. 


Testing. Develops New Technique in Elec- 
tric Arc Welding, J. D. Knox. Steel, vol. 87, no. 
15, Oct. 9, 1930, pp. 62 and 65, 3 figs. Results 
of tests made with new electrode developed by 
Babcock & Wilcox Co.; data on composition of 
electrode material and physical properties of arc 
weld; maximum of 74,500 lb. per sq. in. ultimate 
tensile strength. 


ELEVATORS 


Bucket. Design of Bucket Elevators, N. 
Tate. Mech. World (Lond.), vol. 88, no. 2278, 
Aug. 29, 1930, pp. 195-198, 4 figs. Chain and 
bucket is better than belt and bucket when 
material handled is higher in temperature than 
400 deg. fahr., as heat injures rubber coverin 
and duck fabric of which belt is made; capacity o! 
continuous bucket elevators handling coal or 
crushed stone; vertical and inclined elevators. 


Electric, Design of. Power Calculations for 
Elevators by the Method of Probabilities, B. 
Jones. Gen. Elec. Rev., vol. 33, no. 10, Oct. 
1930, pp. 545-555, 12 figs. Theory of prob- 
abilities tempered by engineering experience 
and common sense, has resulted in basis for selec- 
tion of elevator equipment that fulfills service 
requirements and yet is no larger than actually 
necessary; notes on occupancy factors affecting 
elevator service; elevator duty cycle; current 
imput; average and root mean square imput for 
single motor; operating factor values; probability 
data; example of actual case. 


F 


FLOW OF FLUIDS 


Pipes. Modern Measurements of Pressure 
Loss in Pipes and Law of Surface Friction With 
Large Reynolds Coefficients (Die neueren Mes- 
sungen des Druckverlustes in Rohren und das 
Gesetz der Oberflaechenreibung bei grossen 
Reynoldsschen Zahlen), H. Lerbs. Werft 
Reederei Hafen (Berlin), vol. 11, no. 17, Sept. 7, 
1930, pp. 365-367, 6 figs. Nikuradse’s new 
measurements of pressure loss in pipe are used to 
develop law of surface friction based on generali- 
zation of Karman’s calculation of law of Blasius; 
brief contribution by F. Eisner is appended. 


FORGINGS, STEEL 


Heat Treatment. Forging and Heat Treat- 
ing Departments of the Pennsylvania Railroad, 
C. I. Snowberger and E. Hoenstine. Heat Treat- 
ing and Forging, vol. 16, no. 9, Sept. 1930, pp. 
1140-1144 and 1155, 8 figs. Description of Forg- 
ing and Heat Treating Department of Pennsyl- 
vania Railroad at Altoona, Pa.; sketches show 
arrangement of furnaces and location of hammers, 
presses, and other equipment. 


FOUNDRY EQUIPMENT 


Sand Blasts. Sand Blasts According to 
Gravity-Pressure System (Sandstrahlgeblaese 
nach dem Schwerkraft-Drucksystem), W. Kaemp- 
fer. Giesserei (Dusseldorf), vol. 17, no. 38, 
Sept. 19, 1930, pp. 931-933, 4 figs. Advantages 
and disadvantages of gravity and pressure sys- 
tems; description of new design which combines 
both systems avoiding their disadvantages; ap- 
plication to cleaning of iron and steel castings. 


FURNACES 


Heat-Treating, Gases. Influence of Furnace 
Atmospheres on Correct Heat Treatment, E. W. 
Esslinger. Metal Progress, vol. 18, no. 4, Oct. 
1930, pp. 60-67, 5 figs. Effect of carbon dioxide, 
carbon monoxide, free oxygen, water vapor, and 
nitrogen upon surface of steel: ideal atmosphere 
for annealing, drawing, box carburization, and 
preheating in neutral atmosphere, or one which 
contains trace of free oxygen; scaling effects of 


gases. 

Heat-Treating, Rotary. Rot Hearth 
Furnace for Heat Treating, R. E. Barker. Heat 
Treating and Forging, vol. 16, no. 9, Sept. 1930, 
pp. 1189-1190, 1 fig. Furnace for annealing, 
case hardening, etc. for coal firing; performance 
data and sketches are given. 

Laboratory, High-Temperature. New 
High-Temperature Based on Principle of Sur- 
face Combustion (Ein neuer Verbrennungsofen 
fuer hohe Temperaturen nach dem Prinzip der 
Oberflaechenverbrennung), E. Ryschkewitsch. 
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Feuerungstechnik (Leipzig). vol. 18, no. 17/18, 
Sept. 15, 1930, pp. 173-176, 2 figs. Nature of 
surface combustion; technical disadvantages of 
former furnace designs; description of new sys- 
tem, so-called Roessler furnace, of employing 
surface combustion; eliminating technical short- 
comings; attempt is made to explain catalytic 
surface action on combustion process; in furnace 
described temperature of 2100 deg. cent. can be 
obtained with coal gas of only 4200 calories per 
cu. m. 


G 


GAGES 


Reed Indicator. Reed Gages Guarantee 
Close Tolerances Under Shop Conditions, C. F. 
Dreyer. Factory and Indus. Mgmt., vol. 80 
no. 4, Oct. 1930, pp. 722-724, 10 figs. Improve- 
ment in indicator gage which will permit its use 
in control of product tolerances defined in ten- 
thousandths of inch; limitations of fixed gages 
and of usual forms of indicators; construction of 
fixed gages and of improved indicator gage; 
advantages shown in number of successful ap- 
plications. 


GAS ENGINES 


Combustion in. Influence of Nitrogen in 
Air Supply on Combustion in Gas Engines, R. 
Matthews. Power, vol. 72, no. 14, Sept. 30, 
1930, pp. 548-549, 1 fig. Recent experiments 
with gases in bombs show conclusively that ni- 
trogen under some conditions is not neutral 
constituent during combustion; effects of nitro- 
gen, oxygen and excess carbon monoxide upon 
engine combustion, with variation in pressure 
rise with time; rapidity of combustion. 


GAS PRODUCERS 


Types. Producer Gas Practice From the Point 
of View of the Carbonizing Industries, N. 
Rambush and F. S. Townend. Gas. Jl. (Lond. a 
vol. 191, no. 3508, Aug. 13, 1930, pp. 369-370. 
Two types of producers described are brick-built 
static type and mechanical-grate central pro- 
ducer; brief description of several installations; 
trend of development in mechanical producers. 
From paper read before World Power Con- 
ference, Berlin. 

The Gas Producer—Continuous Producer, 
:: W. Romig. Am. Gas Jl., vol. 133, nos. 2 and 

Aug. 1930, _pp. 47-48 and Sept., pp. 44-45, 
3 figs. Little i in ormation available as to actual 
temperatures in various zones of industrial gas 
producers; knowledge of reactions existing in 
distillation zone rather vague; heats of reactions 
in gas producer; producer gas constituents and 
percentages for bituminous coal gas; products of 
combustion of combustible in producer gas, 


GASES 


Specific Heats at High Pressures. Sete 
Heats of Gases at High Pressures, B. H. Mackey 
and N. W. Krase. Indus. and Eng. Chem., vol. 
22, no. 10, Oct. 1930, pp. 1060-1062, 2° figs. 
Methods of measurement and calculation of 
specific heats of gases as function of temperature 
and pressure have been developed, and results 
for nitrogen up to 150 deg. cent. and 700 atmos. 
are presented. 


GASOLINE ENGINES 


Compression Ratio. In Influence of Tur- 
bulence Upon Highest Useful Compression Ration 
in Petrol Engines, T. F. Hurley and R. Cook. 
Engineering (Lond.), vol. 130, no. 3373, Sept. 5, 
1930, pp. 290-293, 10 figs. Account of work 
being carried out at Fuel Research Station; 
engine used is E. 5 Ricardo variable-compression 
engine, of 27/s in. bore by 31/4 in. stroke; it was 
found that optimum spark advance at given 
compression ration with indiscriminate  tur- 
bulence was, generally speaking, larger than that 
necessary with rotational turbulence; theory is 
advanced which affords explanation of most. of 
observed phenomena, including that in connection 
with spark advance. Paper read before Brit. 
Assn., Sept. 4, 1930. 


GEARS 


Heat Treatment. Lathe Transmission Gears, 
D. M. Gurney. Metal Progress, vol. 18, no. 3, 
Sept. 1930 pp. 68-70, 3 figs. Brief outline of 
oy hardening methods used by Warner 

Swasey Co. of Cleveland; data on annealing, 
ounmalidee, and composition of blanks; required 
hardness ranges from 512 to 532 Brinell. 

Teeth, Strength of. Practice of Calculating 
Gear Tooth Strength Shown to Be Erroneous by 
Research Committee in Report to Semi-Annual 
Meeting of A.G.M.A., P. M. Heldt. Automotive 
Industries, vol. 63, no. 15, Oct. 11, 1930, pp. 
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508-511, 2 figs. Relation between increment 
load and pitchline velocity of gears in Lewis 
testing machine; load capacity of worm gears; 
friction and wear characteristics. 


GRINDING MACHINES 


Surface. Heavy Vertical-spindle Surface 
Grinder With Reciprocating Table, S. Weil. 
Eng. Progress (Berlin), vol. 11, no. 10, Oct. 
1930, pp. 267-269, 3 figs. Grinder spindle of 
machine is driven by two 30-hp. motors running 
at 1450 r.p.m. and capable of transient overload 
of 50 per cent; motors are arranged to either side 
of spindle, which they drive over elastic couplings 
and geared reductions; segmental abrasive wheel 
of 4.6 ft. diameter is used; spindle head is pivotally 
suspended at top from two heavy pins, and held 
at bottom by two special screws. 


H 


HARDNESS TESTING 


Brinell. Offers Some New Hardness Tables, 
T. N. Holden, Jr. Iron Age, vol. 126, no. 14, 
Oct. 2, 1930, p. 932. Tables give Brinell hard- 
ness number for 5-mm. ball with 750 and 250 
kg. load; 10-mm. ball with 3000, 1000, and 500-kg. 
load; data on preparation of surfaces for Brinell- 
ing. 

HOISTS 


Modern Types. Modern Hoisting Machinery 
(Neuere Hebezeuge), R. Dub. Foerdertechnik 
und Frachtverkehr vol. 23, nos. 
Fe and 17, Aug. 1, 1930, PP. 315-320, and Aug. 

ae. 339-342, 22 figs raveling crane with 

universal rope guides, with 32 m. span and 
80-hp. hoisting motor is described, also lift plat- 
form trucks and hoists with traveling crab for 
loading high bins; wiring diagrams. 


HOT-WATER ACCUMULATORS 


Displacement Type. Displacement Ac- 
cumulator in Heating Systems 
speicher in Heizbetrieben), Schueler. Waerme 
(Berlin), vol. 53, no. 36, Sept. 6, 1930, pp. 670- 
674, 11 figs. Heat accumulators of a district 
hot-water heating system in Berlin-Schoeneberg 
are described; details of boiler plant and ac- 
cumulator installation; latter are operated as 
displacement accumulators, that is, they are 
always completely filled, in charged state with 
water up to 120 deg. cent., in discharged state 
with water of return-flow temperature; if partially 
charged, upper part contains water at 120 deg. 
and lower part water of return-flow temperature. 


HYDRAULIC ACCUMULATORS 


Uses. oe Accumulators Charged With 
Compressed Air (Hydraulische Akkumulatoren 
mit Druckluftbelastung), R. Sackheim. V.D.I. 
Zeit. (Berlin), vol. 74, no. 36, Sept. 6, 1930, pp. 
1234-1236, 4 figs. Applications and advantages 
of hydraulic accumulators; types of construction 
and regulation of high- head and low-head hy- 
draulic accumulator plants. 


HYDRAULIC LABORATORIES 


United States. Alden Hydraulic Labora- 
tory—Workshop of Modern Research, F. 
Annett. Power, vol. 72, no. 11, Sept. 9, 1930, pp. 
418-422, 7 figs. Adequate hydraulic laboratory 
facilities in United States have been generally 
lacking; however, much valuable hydraulic re- 
search work has been done in laboratories of 
manufacturers, power companies, and univer- 
sities; in this work Alden Hydraulic Laboratory of 
Worcester Polytechnic Institute has taken pre- 
eminent part; diagram of laboratory’s property is 
illustrated. 


HYDRAULIC TURBINES 


Design. Important Points in the Design and 
Operation of High Speed Hydraulic Turbines 
(Ueber einige wichtige Punkte beim Bau und 
beim Betrieb schnellaufender Wasserturbinen), 
R. Thomann. Elektrotechnik und Maschinenbau 
a, vol. 48, no. 39, Sept. 28, 1930, pp. 889- 
897, figs. Design principles applying to tur- 
ready A which specific rotary speed exceeds 70, 
i.e., pressure turbines, propeller and Kaplan 
turbines. 


ICE 

Specific Heat. Specific Heats and Latent 
Heat of — of Ice, W. H. Barnes and O. 
Maass. Can. Jl. Research (Ottawa), vol. 3, no. 3, 
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Sept. 1930, . 205-213, 1 fig. Values for heat 
capacities o! ice and resulting water from initial 
temperatures of between 0 and 78.5 deg. cent. to 
final ag ogee of plus 25.00 deg. are measured 
to plus 0.05 per cent or better with improved 
adiabatic calorimeter; specific heats of ice over 
temperature range; to —80 deg. are found and 
latent heat of fusion of ice at 0 deg. is obtained 
—_ these heat-capacity determinations. Bibliog- 
raphy. 


INDUSTRIAL TRUCKS 


Lift. Devices for Handling Awkward Heavy 
Articles. Engineer (Lond.), vol. 150, no. 3895, 
Sept. 5, oa 261, 4 figs. Details of special 
lifting truck dev eloped by Transporting Ma- 
chinery Co., for handling drums used for carry- 
ing heavy electric cables or wire ropes; trucks are 
suitable for dealing not only with rolls of paper 
but also with beams of cloth, etc.; further aid to 
rapid and easy manipulation of paper rolls and 
similar articles, introduced by this Company, is 
automatic releasing grab; specially intended for 
handling of such objects in conjunction with 
overhead cranes. 


INTERNAL-COMBUSTION ENGINES 


Air Filters. The Efficiency of Air Filters for 
Internal Combustion Engines, W. Alexander. 
Engineering (Lond.), vol. 130, no. 3373, Sept. 5, 
1930, pp. 295-296, 2 figs. Letter to editor re- 
ferring to article by W. E. Gibbs, A. Brandt, and 
M. L. Nathan, previously indexed from Aug. 22 
issue of this journal; only centrifugal separator 
of which test results are given is old-fashioned 
cyclone; there are now applied to carburetor 
inlets vortical separators of _through- flow type, 
which give movement to air much nearer to 
streamline motion of free or Rankine vortex than 
is given by cyclone; example of more modern 
type, called Supreme vortex separator, is illus- 
trated. 

Austria. Internal-Combustion Engines in 
Power Practice (Die Verbrennungsmotoren in 
der Energiewirtschaft), L. Richter. Elektro- 
technik und Maschinenbau (Vienna), vol. 48, 
no. 38, Sept. 21, 1930, pp. 874-881, 4 figs. Classi- 
fication a alee types of engines and principal 
characteristics; fuel, prices, and location of opera- 
tion; comparison of operating costs of electric 
motors, Diesel engines, and gas engines for long- 
distance; paper is entirely based on Austrian 
conditions. Bibliography. 


Combustion. Combustion-Chamber Progress 
Correlated, A. Taub. Soc. Automotive Engrs.— 
Ji., vol. 27, no. 4, Oct. 1930, pp. 413-443, 42 
figs. Analysis of combustion-chamber design 
based on research of Ricardo, Janeway and 
Whatmough; common principles are cooling 
last gas to burn by means of shallow clearance 
space; locating spark plug near exhaust valve; 
non-compact combustion chambers; volume 
control for smoothness; controlling acceleration 
of rise in pressure, to prevent roughness. 


Indicators. Alterations and Tests of the 


“Farnboro’”’ Engine Indicator, J. H. Collins, Jr. 
Nat. Advisory Committee for Aeronautics— 
Tech. Note No. 348, Sept. 1930, 14 pp., 5 figs. 
“‘Farnboro”  electro-pneumatic indicator was 
tested as received from manufacturers and modi- 
fications made to improve its operation; modified 
indicator gives complete record of average cyclic 
variation in pressure per crank degree for any 
set of engine operating conditions which can be 
held constant for period of time required to build 
up composite card. 


Stresses. Stresses in Internal-Combustion 
Engines (Beanspruchungen an Verbrennungs- 
kraftmaschinen). Automobiltechnische Zeit. 
(Berlin), vol. 33, no. 25, Sept. 10, 1930, pp. 604- 
606, 6 figs. Discussion and compilation of formu- 
las ‘for computing stresses in principal parts of 
various types of internal-combustion engines; 
data on customary gas velocities. 


Valve-Clearance Measurement. A Valve- 
Clearance Indicator, F. Jehle. Soc. Automotive 
Engrs.—Jl., vol. 27, no. 4, Oct. 1930, pp. 473- 
474, 4 figs. Optical arrangement for measuring 
valve clearance during operation of engine is 
illustrated by sketch; graphs show changes and 
clearances of inlet and exhaust valve at three 
engine speed 

[See also AIRPLANE ENGINES; AUTOMO- 
BILE ENGINES; DIESEL ENGINES; GAS 
ENGINES; GASOLINE ENGINES; OIL EN- 
GINES. ] 


IRON AND STEEL 


Protective Coatings. Limitations of Cad- 
mium and Zinc Coatings, K. A. Eckhardt. Am. 
Mach., vol. 73, no. 11, Sept. 11, 1930, fe. 429- 
432, 3 figs. Discussion of properties and tests of 
cadmium and zinc coatings under various condi- 
tions; graph shows results of exposure tests on 

mium and zinc electroplated samples under 
atmospheric and salt spray conditions. 
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LOCOMOTIVES 


Design. Limits of Steam-Locomotive Design 
(Grenzen des Dampflokomotivbaues), E. E. 
Metzeltin. V.D.I. (Berlin), vol. 74, no. 34, Aug. 
23, 1930, pp. 1179-1182, 4 figs. Limiting maxi- 
mum output of locomotives under normal con- 
ditions; fuel supply; axle load; effect of limita- 
tions of profile on dimensions of cylinder and 
boiler diameter; sketch shows locomotive for 

-hp., and 25-ton axle pressure with driving 
tenders on front and rear. 

Fuel Economy. of 
Locomotive Practice, H. wler. Engi 
(Lond.), vol. 150, no. 3896, aunt. 12, 1930, p. S277, 
Consideration of method by which coal is con- 
sumed in locomotive firebox; it is fallacy to im- 
agine that steaming capacity "of locomotive boiler 
may always be increased by increasing number of 
tubes in barrel; firing methods. Paper read be- 
fore Section G, Brit. Assn. 


Oil-Electric. The Oil-Electric eg Its 
Limitations and Value, S. T. d. Motive 
Power, vol. 1, no. 8, Sept. 1930, — 22-23 and 
48, 4 figs. Consideration of design and operating 
characteristics; advantages of oil-electric type 
over steam locomotives; conclusion may be 
drawn that oil-electric locomotive presents ad- 
vantage of highly efficient drive; disadvantage 
of power output strictly limited to capacity of 
its engine. 

Performance. New Locomotives 
Make Good in Service Tests. Ry. Age, vol. 89, 
no. 13, Section 1, Sept. 27, 1930, pp. “316-61 18, 2 
figs. Demonstrate about 22 per cent increase 
in capacity and fuel economy as compared with 
locomotives replaced; comparative dimensions 
of new mountain-type (M-1) and Mikado (K) 
locomotives on Wabash; ton-mile per train-hour 
performance; how dynamometer car tests were 
made; dynamometer-car test results; efficiency 
compared with that of other locomotives. 


Valve Gear, Poppet. Holmes Poppet Valve 
Gear for Locomotives. Ry. Gaz. (Lond.), 
vol. 53, no. 12, Sept. 19, 1930, pp. 364-365, 3 figs. 
Perfect timing of valve events up to 84 per cent 
cut-off and interchangeability of left and right- 
hand cam boxes and cylinders are among ad- 
vantages claimed for this gear; illustrated dia- 
grams showing general arrangement of valve 
gear. 


LUBRICANTS, CUTTING 


Reclamation. Conveyor Washing Process 
Reclaims Oil From Turnings. Iron Age, vol. 126, 
no. 14, Oct. 2, 1930, pp. 922-924, 4 figs. Methods 
and equipment for recovering 6000 gal. of cutting 
oil daily from 120 tons of steel turnings at new 
Gambriuns plant of Timken Roller Bearing Co.; 
special pan conveyors with screen bottoms carry 
turnings through hot-water sprays; sketch shows 
“Rex” chip washing conveyor which extracts 
96 to 98 per cent of cutting oil. 


M 


MACHINE PARTS 


Strength Calculation. Machinery Parts 
and Properties of Materials (Maschinenteile und 
Werkstoffkunde), E. Heidebroek. V.D.I. Zeit. 
(Berlin), vol. 74, no. 37, Sept. 13, 1930, pp. 1259- 
1265, 22 figs. Effect of experiences and research 
in properties of material on design of machine 
parts; review of V.D.I. papers on endurance 
tests, strength calculation, design of large forg- 
ings, machine parts for high- -pressure super- 
heated steam, high-speed piston engines, belting, 
sliding clutches, low-speed friction coefficients. 


MANAGEMENT 


Cost Accounting. Magern Cost Work 
Shows Its Profit Possibilities, J. H. Van Deventer. 
Iron Age, vol. 126, no. 13, Sept. 25, 1930, pp. 
833-835 and 903. Outline of functioning and 
duties of cost department and cost engineer; 
analysis of cost into overhead, power transmission, 
repairs, idle machines, management, etc. 


Machine Shop Accounting With the Aid of 
Mechanical Methods, T. B. Frank. Iron Age, 
vol. 126, no. 14, Oct. 2, 1930, pp. 925-927 and 
975-976, 5 figs. Use of mechanical tabulating 
equipment for sorting and analyzing pertinent 
facts; great utility of equipment lies i in its ability 
to aggregate, by groups, information in any de- 
—— er; typical records and cards are illus- 
trat 


Distribution Problems. Investigating and 
Analyzing Distribution, L. G. Cattermole. 


MECHANICAL ENGINEERING 


Paper Trade Jl., vol. 91, nos. 12, 13, and 14, 
Sept. 18, 1930, pp. 69-72, Sept. 25, pp. 61-64 
and Oct. 2, pp. 65-67. Sept. 18: New form of 
management in modern enterprises has changed 
selling methods; outline of varied subjects relat- 
ing to sales which should generally be studied 
and correlated into complete program; other 
factors in conduct of business. Sept. 25: Analysis 
of market; channels of distribution; exclusive 
representation; cost of distribution. Oct. 2: 
Office and field organization; directing and super- 
vising salesmen; methods of compensation; ad- 
vertising. 


Motion Study. Micromotion Study Applied 
to Manufacture of Small Parts, R. M. Blakeloc’ 
Factory and Indus. Mgmt., vol. 80, no. 4, Oct. 
1930, pp. 730-732, 6 figs. Fundamentals of 
applied micromotion study, illustrated with 
several cases selected from practice. 

Production Control. For Production Con- 
trol of Our 350-Item Line Figures Beat Guesses, 
R. L. Flett. Factory and Indus. Mgmt., vol. 80, 
no. 4, Oct. 1930, pp. 719-721 and 757, 1 fig. 
Method of control of 350-item line of house hold 
and toilet articles used by American Products Co. * 
Cincinnati, by which forecast of production is 
made ten weeks ahead, number of workers re- 
quired is determined four weeks ahead, employ- 
ment of persons with no special training is made 
possible. 


MANGANESE STEEL 


Heat Treatment. Heat Treatment Deter- 
mines Manganese Steel Properties, H. P. Evans. 
Steel, vol. 87, no. 11, Sept. 11, 1930, pp. 66-68. 
Brief outline of heat- -treating ‘method for man- 
ganese steel and discussion of reasons for struc- 
tural changes; data on composition and hardness. 


METALS 


Cold Working. Variations in Hardness of 
Metals, and Alloys Resulting From Cold Working 
(Sur les variations de dureté de certains métaux 
et alliages en fonction de 1’ écrouissage), Guichard, 
Clausmann, and Billon. Académie des Sciences— 
Comptes Rendus (Paris), vol. 190, no. 2, Jan. 
13, 1930, pp. 112-114, 1 fig. Increase in hard- 
ness caused by cold working of 10 metals and 
alloys used for coinage was investigated by cold 
rolling sheets of completely annealed metals and 
determining relation between deformation and 
Brinell hardness; results expressed by curves. 


Elastic Hysteresis. Elastic Hysteresis of 
Materials Under Alternating Normal and Shearing 
Stresses (Die Daempfung der Werkstoffe bei 
wechselnden Normalspannungen und bei wech- 
selnden Schubspannungen), O. Foeppl. V.D.I. 
Zeit. (Berlin), vol. 74, no. 40, Oct. 4, 1930, pp. 
1391-1394, 8 figs. Classification of elastic hys- 
teresis phenomena; practical value of elastic 
hysteresis; comparative study of hysteresis 
curves for normal and shearing stresses. 


MOLDING MACHINES 


Foundry. Mechanical Handling Methods in 
Stove Manufacture, H. Magdelenat. Mech. 
Handling (Lond.), vol. 18, no. 9, Sept. 1930, pp. 
297-298, 1 fig. Continuous handling operations 
embodied in Rosieres-Bachon molding machine 
for repetitive production of castings in stove 
manufacture; a plan and elevation views of 
continuous molding machine layout are illus- 
trated. Paper read before Inst. Brit. Foundry- 
men, previously indexed from Foundry Trade 
Ji., July 10, 1930. 


MOTOR TRUCES 


Design. Weight and Size Trends in Motor- 
Truck Development, P. Schon. Soc. Automo- 
tive Engrs.—Jl., vol. 27, no. 2, Aug. 1930, pp. 
187-193 and (discussion) 193-196, 1 fig. General 
discussion of progress in motor-truck design 

articularly with regard to chassis and load capac- 
ity; notes on straight-rating formula; practical 
scale of eight load-space dimensions ranging from 
39 in. from cab to center line of rear axle for 
small 6-ft. delivery body to 135 in. for 21 ft. 
moving van is recommended. 


N 


NITRIDATION 


Continuous. Continuous Nitriding a New 
Development, R. J. Cowan. Metal Progress, 
vol. 18, no. 4, Oct. 1930, pp. 93-98, 5 figs. Ni- 
tridation process for high and low- -temperature 
treatment and furnace equipment developed by 
Surface Combustion Co., Toledo, O.; sketch 
shows gas-fired muffle furnace with airlocks and 
seals at entrance and exit; graph illustrates re- 
lations between depth of nitrided case hardness 
and degree of dissociation and time. 


Methods. Nitriding or Casehardening With 
Ammonia, . Homerberg and J. P. Walsted. 
Machy. (N. Y.), vol. 37, no. 2, Oct. 1930, pp. 
106-108. Discussion of nitriding methods to 
produce parts that have tough inner core and 
surfaces with outstanding wear-resisting qualities; 
kinds of steel that can be nitrided; temperature 
required and time of exposure; experiments at 
temperatures ranging from 900 to 1300 deg. 
fahr., inclusive, show that depth of case increases, 
but hardness decreases with increase in tempera- 
ture. Abstract of paper read before A.S.M.E., 
Sept. 22-24, 1930. 


Recent Developments in. Recent Develop- 
ments in Nitriding, R. Sergeson. Iron Age, vol. 
126, no. 11, Sept. 11, 1930, pp. 680-682, 6 figs. 
Outline of types of nitriding analysis now found 
on commercial market as to many applications 
in industry; new free machining high-sulphur 
nitriding steel is reviewed as to its machinability 
and nitriding qualities; method of protection 
against nitriding with sodium silicate, chrome ore 
mixture. 


NOISE 


Measurement of. Practical Methods of 
Noise Measurement, E. E. Free. Acoustical 
Soc. of America—Jl., vol. 2, no. 1, July 1930, pp. 
18-29, 4 figs. Noisiness of noise; noise units; 
historical developments in methods and measur- 
ing equipment; audiometer methods; number 3-A 
audiometer described; acoustimeter methods; 
modern acoustimeter recently developed by C. F. 
Burgess Laboratories, Inc., characteristics of 
acoustimeter; noise measurement with tuning 
forks; comparison of methods. 


Physical Effects. The Effect of Noise In- 
tensity and Pattern on Locating Sounds, W. G. 
King and D. A. Laird. Actual Soc. of America— 
Jl., vol. 2, no. 1, July 1930, pp. 99-102, 1 fig. 
Experiments concerned with more practical ques- 
tion of how one’s accuracy in detecting direction 
from which sound comes to his ears is affected 
by noise present at that time in hearer’s surround. 
ings. 


O 


OIL ENGINES 


Combustion. Antechambers and the High- 
Speed Oil Engine Combustion Problem, R. Mat- 
thews. Motive Power, vol. 1, no. 8, Sept. 1930, 
pp. 19-21 and 46, 5 figs. Questions pertaining to 
relative merits of ante-chambers and single com- 
bustion chamber design; specific reference to 
above factors are considered. 


Starting. Rapid Starter for Internal-Com- 
bustion Engines (Schnellanlasser fuer Verbren- 
nungsmotoren), H. Lang. V.D.I. Zeit. (Berlin), 
vol. 74, no. 38, Sept. 20, 1930, pp. 1325-1328, 
12 figs. Starting methods for low-compression 
oil engines are illustrated by sketches; rapid 
burners, electrical, pyrochemical, and glow- 
tube designs. 


OPEN-HEARTH FURNACE 


Practice. Open-Hearth Furnace Steelworks, 
H. C. Wood. Iron and Steel of Canada (Garden- 
vale, Que.), vol. 13, no. 9, Sept. 1930, pp. 194— 
197, 213 and 215, 4 figs. Comparison of practice 
followed and results obtained in Great Britain 
and Germany and other leading Continental 
steel-producing countries; tables and graphs 
illustrate production of open-hearth steel ac- 
— to process and country; typical operation 

ata. 


P 


PHOTOELASTICITY 


Stress Analysis. Stress Analysis by Means of 
Polarized Light (Ueber die Untersuchung ebener 
Spannungszustaende mit Hilfe von polarisiertem 
Licht), M. Waechtler. V.D.I. Zeit. (Berlin), vol. 
74, no. 17, Re 7 26, 1930, pp. 545-546, 13 figs. 
partly on p. 547. Review of recent progress in 
theory al ‘practice of photoelastic methods of 
stress analysis and of early German work on 
optical properties of materials used for construc- 
tion of models. 


PIPE 


Heat Transmission. Relation of Mean Heat 
Transfer Coefficient of Length of Pipe (Die Ab- 
haengigkeit der Mittleren Waermeuebergangs- 
zahl von der Rohrlaenge), W. Stender. Wissen- 
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schaftluchungen aus dem  Siemens-Konzern 
(Berlin), vol. 9, no. 2, June 12, 1930, pp. 88-98, 
5 figs. New equation is developed for temperature 
relations and heat transfer in heated pipes; new 

uation is applied to experiments by Nusselt, 
Rietschel, Stanton, and Stander for verification 
of their constants derived for gases and water. 


PIPE LINES 


Design. Calculation of Pipe Lines for Vis- 
cous Fluids (Berechnung von Rohrleitungen fuer 
Zaehe Fluessigkeiten), W. Guntermann and H. 
Kroessin. Waerme (Berlin), vol. 53, no. 38, Sept. 
20, 1930, pp. 704-706, 6 figs. Simple values are 
given for relation between friction coefficient 
and Reynolds coefficient in dependence upon 
nature of flow; influence of temperature on vis- 
cosity and therefore, on Reynolds coefficient 
and flow conditions; by applying this calculation 
to flow of tar, limit values are obtained for 
temperature, diameter and speed as basis for 
economic design of pipe lines. 


POWER PLANTS 


Tidal. The Shishkoff Hydro-Thermal Tidal 
Power System. Engineer (Lond.), vol. 150, no. 
3898, Sept. 26, 1930, pp. 330-333, 10 figs. Ex- 
perimental. plant erected at Old Lock, Avonmouth 

ocks; Shishkoff system makes use of thermal 
storage; vertical shaft of water turbine is coupled 
directly to Heenan and Froude brake and to 
vertical alternator; energy delivered by water 
turbine is in part directly converted into elec- 
tricity for immediate consumption and in part 
converted into heat; water which receives heat 
generated inside brake is circulated by pump in 
closed circuit between brake and Ruths steam 
accumulator. 


PRESSURE GAGES 


Mercury. The Measurement of Pressures in 
Mercury, P. A. Redford. Mech. World (Lond.), 
vol. 88, no. 2279, Sept. 5, 1930, pp. 266-227, 3 
figs. In contrast to column of water, level of 
which rises in consequence of capillary attraction 
in narrow pipes, column of mercury is reduced in 
height due to surface tension of mercury; de- 
pressions, which depends on pipe diameter and 
height of mercury column, must be taken into 
consideration in _determining pressure to be 
measured; table giving depression in millimeters 
of mercury, and water column, for different 
internal diameters of glass tubes. 


PRESSURE VESSELS 


Design. Correlating Theory and Practice in 
Pressure-Vessel Design, N. W. Krase. Chem. 
and Met. Eng., vol. 37, ro. 9, Sept. 1930, pp. 
540-543, 11 figs. Review of fundamentals of 
design of pressure vessels; difficulties encountered 
when very high pressures and temperatures are 
involved. 


Welding. The Strength and Design of Fusion 
Welds for Unfired Pressure Vessels, L. W. 
Schuster. Instn. Mech. Engrs.—Proc. (Lond.), 
no. 2, Mar. 1930, pp. 319-377 and (discussion) 
378-422, 26 figs. Object, scope and need of 
investigation; conclusions reached on mechanical 
construction of welded vessels; various tables and 
figures are given illustrating extent of investiga- 
tion; appendix of provisional rules for fusion- 
welded non-fired pressure vessels. Paper pre- 
viously indexed from various sources. 


PULVERIZED COAL 


ae Pulverized Fuel Practice in the 
K. Ramzin. World Power (Lond., 

bg 14, no. 81, Sept. 1930, pp. 247-254. Account 
of pulverized- fuel practice in Russia; author 
states that belief commonly held concerning 
expensiveness of pulverized-fuel plant as com- 
pared with mechanical stoker is entirely errone- 
ous, though only so far as unit system is con- 
cerned ; unlike other countries whose practice 
it is to use coals with high content of volatile for 
pulverized fuel combustion, Russia is burning 
powdered fuel with low volatile content, is using 
such varieties 2s anthracite culm and lean coal. 
Abstract of paper presented before World Power 
Conference, Berlin, June 1930 


PUMPS, CENTRIFUGAL 


Self-Priming. Self-Priming Centrifugal Pump 
of Unusual Pumping Lift (Ungewoehnliche 
Foerderhoehe einer selbstansaugenden Kreisel- 
pumpe), C. Ritter. V.D.I. Zeit. (Berlin), vol. 74, 
no. 37, Sept. 13, 1930, pp. 1257-1258, 5 figs. 
Abstract of report on construction and tests of so- 
called Sihi pump manufactured by Siemen & 
Hinch m.b.H.; by, means of special channels, 
nearly concentric with casing, pump is enabled to 
acquire multi-stage effect equivalent to 5 times 
lift expected of ordinary pump rotor of equal 
speed. 

Turbine. Experimental Researches on Tur- 
bine Pumps, M. Yendo. Yokohama Technolog- 
ical College—Reports (Yokohama), no. 1, June 
1930, 96 pp., 293 figs. partly on plates. Experi- 


MECHANICAL ENGINEERING 


ments to determine mainly pressure, velocity, 
and direction of fiow of water just after leaving 
impeller and entering diffusor ring; also diffusor 
efficiency and entrance conditions by aid of sub- 
sidiary measurements. (In English.) 


R 


RAIL MOTOR CARS 


Gasoline-Electric. Gas-Electric Motor Rail 

ars, Canadian Pacific Railway. Can. Ry. and 
Mar. World (Toronto), no. 390, Aug. 1930, p. 
495, 1 fig. Design and constructional features 
of two gas-electric rail motor cars recently 
received for passenger service on branch line; 
list of principal dimensions i is given; power plant 
consists of 400-hp. engine, 8-cylinder, 8-in. bore, 
10-in. stroke, model 148, Winton Engine Co. 


Steam. Sentinel Rigid Eight-Wheeled Wagon. 
Engineering (Lond.), vol. 130, no. 3374, Sept. 12, 
1930, pp. 326-327, 6 figs.; see also Engineering 
(Lond.), vol. 150, no. 3896, Sept. 12, 1930, pp. 
290-291, 6 figs. Particulars of steam car, carried 
on two 4-wheeled trucks one fore and one aft; 
forward truck is of entirely new design; all four 
front wheels are steered on Ackermann principle. 

Testing. Comparative Tests of Rail Motor 
Cars Using Gasoline, Distillate and Fuel Oil, 
Can. Ry. and Mar. World (Toronto), no. 390, 
Aug. 1930, pp. 487-490, 6 figs. Part of report 
by committee on automotive rolling stock pre- 
sented before American Railway Association, 
Mechanical Division, covering test data in tabular 
form, and accompanying illustration showing 
correction curves for main generator and exciter 
watt-hour meters, profiles of lines over which 
Canadian National Railways test cars were run, 
and typical sections of graphs showing power 
output; in most cases trailers were hauled by 
cars under test. 


REFRIGERATION 


Multi-Temperature Systems. Miultiple- 
Temperature Refrigerating Systems, H. Mawson. 
Liverpool Eng. Soc.—Trans. (Liverpool), vol. 51, 
56 session, 1930, pp. 101-120 and (discussion) 
121-134, 5 figs. Consideration of several sys- 
tems in which two or more refrigerators may be 
kept at different temperatures by same machine; 
examination of theoretical performances and 
practical requirements. 


ROLLING MILLS 

Design. Energy Required and Forces De- 
veloped in Rolling Mills, A. W. Knight. Mech. 
World (Lond.), vol. 88, nos. 2280, 2281, Sept. 
12, 1930, pp. 248-251, Sept. 19, pp. 263-265, 10 
figs., Sept. 26, pp. 290-294, 2 figs. Phenomena 
in rolling of hot and plastic steel; formulas for 
forces exerted on housings or rolls, torque on 
rolls, energy required for pass, horsepower neces- 
sary, and total amount of deforming energy re- 

uired to roll from ingot or billet to finished sec- 
tion; frictional losses in roll journals; differences 
in efficiency of these journals explain why mills 
having small-diameter rolls absorb. less energy 
to produce certain deformations than mills 
having large rolls. Values of plastic stress 
“f” and experimental verification of formulas 
on six different rolling-mills, all electrically 
driven; effect of rate of deformation on value of 
os: tal total amount of energy required to roll 
from ingot or billet to finished section. 


Roller-Bearing. Power Consumption Tests 
on the Timken Steel and Tube Company Bloom- 
ing and Bar Mills, F. Waldorf. Iron and Steel 
Engr., vol. 7, no. 9, Sept. 1930, pp. 442-460 and 
466-468, 23 figs. Discussion of test results with 
particular regard to effects of roller bearings; 
graphs illustrate data on rolling pressures, 
temperatures, reductions and elongations. 


Results Obtained With Roller Bearings in 
Rolling Mills, G. E. Palmgren. Iron Age, vol. 
126, no. 12, and 13, Sept. 18, 1930, pp. 778-781 
and Sept. 25, pp. 855-859, 18 figs. Sept. 18: 
Discussion of design and application of roller 
bearings particularly to rolling mills, based on 
experience of SKF industries; two-bearing design 
for ordinary hot rolling mills; sketches show dis- 
tribution of pressure and methods of absorbing 


actual trust. Sept. 25: Tables give data on 


power economy measurements in wire rolling 
mill and rolling of steel strips in medium mill. 


ROLLS 


Failures. Sheet and Tinplate Rolls, J. S. 
Caswell, Iron and Coal Trades Rev. (Lond.), 
vol. 121, no. 3259, Aug. 15, 1930, pp. 217-218. 
Roll-breakage records; loads set up by deforma- 
tion of iron; roli temperature; thermal variations 
with falling face temperature; discussion. Ex- 
tracts from paper r before South Wales Inst. 
of Engrs. 
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SAWS, WOODWORKING 


Filing Machines. Automatic Band-Saw 
Filing and Setting Machine. Engineering 
(Lond.), vol. 130, no. 3372, Aug. 29, 1930, pp. 
265-266, 3 figs. Machine made by Wadkin 
and Co. can be used exclusively for sharpening 
or setting, or for both; first of these operations 
is effected by means of standard three-cornered 
file; for second special device is provided which 
is readily attached after removal of file. 


SCREW THREADS 


Dardelet Self-Locking. The Dardelet Self- 
Locking Screw Thread. Engineering (Lond.), 
vol. 130, no. 3372, Aug. 29, 1930, p. 282, 3 figs. 
In this device forms of threads for nut and bolt 
are somewhat different; portion of bolt between 
threads is made slightly tapered, with parts of 
smaller diameter nearer head, i.e., toward left 
in figures, while crests of threads in nut are 
tapered to same angle in both directions. 


SHEET-METAL TESTING 


Methods and See. Method and 
Apparatus Giving tension Coefficient and 
Breaking Load of Metallurgical Products in 
Thin Sheets (Methode et appareil d’essai don- 
nant le coefficient d’extension et la charge de 
rupture des produits métallurgiques en feutlles), 
C. Jovignot. Académie des Sciences—Comptes 
Rendus (Paris), vol. 190, no. 22, June 2, 1930, pp. 
1299-1302, 2 figs.; see also brief translated ab- 
stract in Chem. and Industry (Lond.), vol. 49, 
no. 34, Aug. 22, 1930, p. 772. Test piece is 
pressed tightly between two circular jaws, and 
measured hydraulic pressure is applied through 
reservoir below it till rupture of leather sphere 
occurs; nature of break furnishes indication of 
homogeneity of test piece. 

Testing Method and Apparatus Giving Co- 
efficient of Expansion and Breaking Load of 
Metallurgical Sheet Products (Méthode et ap- 
pareil d’essai donnant le coefficient d’extension 
et la charge de rupture des produits métallurgi 
ques en feuilles), C. Jovignot. Revue de Métal- 
lurgie (Paris), vol. 27, no. 8, Aug. 1930, pp. 443- 
448, 10 figs. Method described consists of sub- 
mitting specimen sheet clamped between circular 
jaws to direct action of liquid; advantages of 
method are set forth. 

Testing of Thin Sheets With Deep Drawing 
Hole-Widening Test (Die Pruefung von Fein- 
blechen durch den Tiefzieh-Weitungsversuch), 
E. Siebel and A. Pomp. Mitteilungen aus dem 
Kaiser-Wilhelm-Institut fuer Eisenforschung zu 
Duesseldorf (Duesseldorf), vol. 12, no. 9, 1930, 
pp. 115-125, 15 figs. partly on supp. plate. 
Authors’ previously indexed paper in vol. 11, no. 8, 
1929 issue, described cupping test using disk 
test piece in which central hole was cut; stretch 
of material during cupping occurs by radial flow 
outward from central circular hole, which gradu- 
ally widens; tests on sheet and strip steel and 
non-ferrous metals, and on coarse-grained re- 
crystallized metal. 


SMOKE ABATEMENT 


ay in. Smoke Abatement Progress, 

V. J. Azbe. Power Plant Eng., vol. 34, no. 19, 
Oct. 1, 1930, pp. 1102-1104, 5 figs. Improved 
methods for domestic and industrial firing; 
fundamentals for smoke elimination; perform- 
ance curves for steam heating boiler with and 
without down-draft baffle; arrangement of down- 
draft baffle in firebox of heating boiler. Paper 
presented before World Power Conference, 
Berlin, June 1930. 


SOUND INSULATION 


Measurement of. Measurement and Cal- 
culation of Sound-Insulation, V. O. Kundsen. 
Acoustical Soc. of America—Jl., vol. 2, no. 1, 
July 1930, pp. 129-140, 3 figs. Author has made 
some insulation measurements by three different 
typical methods now in use at different labora- 
tories, and obtains good agreement for co- 
efficients of transmission by all three methods; 
by assigning reasonable properties to test rooms 
at Riverbank Laboratories it is shown that 
Sabine’ s results on insulation of rigid partitions 
are in essential agreement with Chrisler’s results; 
simple formula is suggested for calculating in- 
sulation properties of rooms. 


SPEED REDUCERS 


Stepless. A New Stepless Speed Reducer, G. 
Erényi. Eng. Progress (Berlin), vol. 11, no. 10, 
Oct. 1930, pp. 270-271, 4 figs. A.E.G. variable- 
speed reducer is friction gear in which torque 
of driving shaft is transmitted to driven shaft 
through stationary set of inclinable rollers kept 
in contact with their track surfaces with pressure 
sufficient to ensure effective power transmission. 
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SPRINGS 


Testing. Determination of Elastic Limit 
and Creep Limit of Spring-Steel Wire by Means 
of Torsional Test (Die Bestimmung der Elasti- 
zitaetsgrenze und der Fliessgrenze von Feder- 
stahidraht durch den Verwindungsversuch), E. 
Siebel and A. Pomp. Mitteilungen aus dem 
Kaiser-Wilhelm-Institut fuer Eisenforschung zu 
Duesseldorf (Dusseldorf), vol. 12, no. 7, 1930, 
pp. 85-91, 10 figs. Principles underlying com- 
parison of tensile, compression, and torsional 
tests; displacements as measure of deformation; 
comparison of flow curves for tension, compression 
and torsion; development of simplified testing 
method for spring-steel wire. 


STEAM 


Distribution in Industrial Plants. Eco- 
nomical Production and Distribution of Steam 
in Large Factories, F. Carnegie. Instn. Mech. 
Engrs.—Proc. (Lond.), no. 2, Mar. 1930, pp. 
473-526 and (discussion), 527-552, 22 figs. 
Factors involved in steam generation in English 
industrial power plants; survey of existing con- 
ditions; economical distribution or conveyance 
of steam from generating center to user center; 
system of accounting which would accurately 
reflect unit cost of steam‘at each generating and 
user center; checking consumption and account- 
ing for steam used; results of steam investiga- 
tion at Woolwich Arsenal. Paper previously 
indexed from various sources. 


High-Pressure. High-Pressure Steam—A 
Money Saver in Process Plants, P. W. Swain. 
Chem. and Met. Eng., vol. 37, no. 9, Sept. 1930, 
pp. 568-569, 1 fig. Examples of wide applica- 
tion of high-pressure steam both in United States 
and abroad. 

Properties of. A Review of Calorimetric 
Measurements on Thermal Properties of Satu- 
rated Water and Steam, E. F. Fiock. U. S. 
Bur. of Standards—Jl. of Research, vol. 5, no. 2, 
Ang. 1930, pp. 481-505, 6 figs. Review prepared 
to assemble data available on calorimetric de- 
terminations of thermal properties of saturated 
water and steam and to reduce them to uniform 
basis for comparison; possible causes for varia- 
tion among recorded results; several modern 
steam tables are compared graphically with one 
another and with National Bureau of Standards 
experimental results on thermal properties of 
saturated liquid and vapor; marked improve- 
ment in tables is evident with increase in scope 
and reliability of basic experimental data. 


A Calorimetric Determination of Thermal 
Properties of Saturated Water and Steam From 
0 to 270 Deg. C., N. S. Osborne, H. F. Stimson, 
and E. F. Fiock. U. S. Bur. of Standards—Jl. 
of Research, vol. 5, no. 2, Aug. 1930, pp. 411-480, 
13 figs. partly on supp. plate. Method, apparatus, 
measurements, results, and formulations involved 
in work on steam which has been completed to 
date at National Bureau of Standards. 


Heat of Vaporization of Water and Specific 
Volume of Saturated Steam up to 310 Deg. Cent. 
(100.7 Atmos) [Die Verdampfungswaerme des 
Wassers und das spezifische Volumen von att- 
dampf im Bereich bis deg. (100.7 at.)], M. 
Jakob and W. Fritz. V.D.I. Zeit. (Berlin), vol. 
74, no. 37, Sept. 13, 1930, pp. 1266. Abstract 
of report from German Government Institute of 
Engineering Physics on methods and results; 
results are compared with those of Osborne, 
Stimson, and Fiock of U. S. Bureau of Standards, 
also with those of Keenan and Callendar. 


STEAM CONDENSERS 


Maintenance and _ Repair. Improving 
Plant Operation by Condenser Maintenance. 
Power Plant Eng., vol. 36, no. 18, Sept. 15, 1930, 
pp. 1035-1038, 11 figs. Clean tubes, air and 
water leakage form important factors in success- 
ful condenser performance; typical condenser 
layout of modern power plant is illustrated. 


Surface. Principles of Surface Condenser 
Design. Mech. World (Lond.), vol. 88, no. 2281, 
Sept. 19, 1930, pp. 274-278, 7 figs. Outline of 
fundamental thermodynamic relations and formu- 
las; critical investigation of influence of various 
factors upon which performance of condenser 
depends; effect of limited conductivity; in- 
fluence of pressure drop over tube nest. 


STEAM-ELECTRIC POWER PLANTS 


Design and Operation. Design and Opera- 
tion of Super Power Plants (Bau und Betrieb 
von Energie-Grossanlagen), H. Gleichmann. 
Archiv fuer Waermewirtschaft (Berlin), vol. 11, 
no. 9, Sept. 1930, pp. 299-300. Interchange of 
energy between states; planning of large electric 
works; most economic steam pressure; intermedi- 
ate superheating; peak-load power plants; 
momentary reserve. Paper read before World 
Power Conference, Berlin. 


Testing. Power-Plant Testing, P. H. Hardie. 
Engineering (Lond.), vol. 130, no. 3374, Sept. 12, 


MECHANICAL ENGINEERING 


1930, p. 324. Letter to editor referring to article 
by Guy and Lamb, on Operating Results With 
Recent Extensions of Barton Power Station, 
previously indexed from May 9 and 16 issues of 
this journal; under classification Steam-Electric 
Power Plants—Great Britain, present writer, 
who is test engineer of Brooklyn Edison Co., 
criticizes fact. that test heat consumption was 
reported only to number of significant figures; 
he believes that accuracy of plus or minus 0.5 
per cent is best than can be obtained consistently 
on turbo-generator units tested in operation in 
power station. 


STEAM POWER PLANTS 


Equipment. Boilers, Superheaters, and 

onomizers. Nat. Elec. Light Assn.—Pub., 
no. 0-1, Aug. 1930, 34 pp., 61 figs. In 1929 
boiler which produced 1,250,000 Ib. of steam 
per hr. was used; steam pressure and tempera- 
ture have increased; there are more than 15 boilers 
operating at 1400 Ib. or more and steam tempera- 
ture in large number of stations is 750 deg. fahr. 
knowledge of control of caustic embrittlement 
has been greatly extended; use of water-cooled 
furnace walls, particularly on large units, is almost 
standard practice; methods of welding have 
progressed, 


Steam and Gas Turbines and Reciprocating 
Engines (Dampf und Gasturbinen und Kolben- 
maschinen), E. A. Kraft. Archiv. fuer Waerme- 
wirtschaft (Berlin), vol. 11, no. 10, Oct. 1930, 
pp. 325-328. Generation of power steam; inter- 
mediate superheating; back-pressure and bleeder 
turbines; operating costs and statistics; high- 
pressure reciprocating engines; economic limits 
between reciprocating steam engines and tur- 
bines; gas engines and gas turbines; binary-vapor 
processes; it is believed that no other prime mover 
will replace steam turbine in some time to come, 
and that steam power plants will remain in as- 
cendency. Paper read before World Power Con- 
ference, Berlin. 

Reconstruction Reorganising an Industrial 
Boiler Plant. Eng. and Boiler House Rev. 
(Lond.), vol. 44, no. 3, Sept. 1930, pp. 162, 164 
and 166, 3 figs. Description of new plant an 
equipment of York Street Flax Spinning Co., 
Ltd., Belfast; efficiency as high as 88 per cent is 
reported with evaporation of 36,000 to 41,000 Ib. 
of steam per hr., using coal with gross calorific 
value of 12,014 B.t.u. per Ib. 


STEAM TURBINES 


Efficiency Charts. A Steam Turbine Effi- 
ciency Chart, F. C. Martin. Australasian Elec. 
Times (Melbourne), vol. 9, no. 8, Aug. 27, 1930, 
pp. 499-500, 1 fig. Chart incorporates all steam 
properties and data required by turbo-electric 
plant engineer to check up on efficiency of his 
plant, and thus detect deterioration therein, 
mismanagement, mud in condenser tubes, air 
leakage to condenser, etc. Presented at World 
Power Conference, Tokyo, 1929. 


Overloading. Steam Turbine Overloads, 
C. A. Parsons and R. Dowson. Elec. Rev. 
(Lond.), vol. 107, no. 2755, pp. 435-437, 3 figs. 
Case for use in power stations of steam turbines 
having larger a ratings than are at 

resent usually specified; steam-turbine design 
or wide ranges of load; alternators with arti- 
ficially increased ratings; comparative costs. 
Abstract of paper presented before World Power 
Conference. 

STEEL 

Alloy. See ALLOY STEEL. 

Cold Working. Cold Rolling Raises Fatigue 
or Endurance Limit, G. S. von Heydekampf. 
Iron Age, vol. 126, no. 12, Sept. 18, 1930, pp. 
775-777 and 829, 4 figs. Investigation of en- 
durance limits and elastic behavior with special 
attention to mechanical hysteresis effect for 
ranges of stress within elastic and fatigue limits; 
influence of surface and surface damage on fatigue 
strength; by cold rolling surface of machine 
parts fatigue or endurance limit can be raised 
about 15 per cent. 


Hardness Testing. Hardness Tests of Steel 
Strip, G. A. Hankins. Engineering (Lond.), vol. 
130, no. 3374, Sept. 12, 1930, p. 324. Letter to 
editor containing remarks and results of tests 
carried out at National Physical Laboratory; 
typical series of tests in Vickers machine are given 
in table, material being steel strip 0.0152 in. in 
thickness. 


Heat Treatment. Steel and Its Heat Treat- 
ment for Parts That Must Resist Wear, H. W. 
McQuaid. Heat Treating and Forging, vol. 16, 
no. 9, Sept. 1930, pp. 1159-1162 and 1164, 5 figs. 
Relative status and economy of different steels 
and treatments which can be used where hard 
surface is required; curves showing depth hard- 
ness relation of various steels and treatments; 
notes on nitriding; use of low-carbon steel and low- 
carbon alloy steel. 


Manganese. See MANGANESE STEEL. 
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TEMPERATURE SCALE 


International. Experimental Bases of Inter- 
national Temperature Scale in Low-Temperature 
Range (Die experimentellen Grundlagen der 
internationalen Temperaturskala, etc.), F. Hen- 
ning. Zeit. fuer die Gesamte Kaelte-Industrie 
(Berlin), vol. 37, no. 9, Sept. 1930, pp. 169-174. 
Following points have been established: within 
measuring accuracy of plus or minus 0.03 deg., 
internationally accepted relation between re- 
sistance of platinum wire and gas-thermometri- 
cally determined temperature holds true within 
range of minus 190 to 0 deg.; platinum resistance 
thermometers of varying platinum purity cali- 
brated according to international regulations 
give temperature values agreeing within plus or 
minus 0.01 deg. 


TURBINES 


Spiral Casings. Theory and Design of Spiral 
Casings (Theorie und Konstruktion von Spiralge- 
haeusen), B. Eck. Werft-Reederei-Hafen (Ber- 
lin), vol. 11, no. 14, July 22, 1930, pp. 309-318, 
17 figs. Hydrodynamic principles of design of 
spirals for turbo-machinery are developed; for 
spirals with parallel and conical lateral walls with 
circular and rectangular cross-sections, exact 
formulas are derived, which permit recording 
of spirals; influence of wall friction on spiral 
itself and on rotor; theoretical treatment and 
practical experiments show that practice of dis- 
regarding friction in spiral, in case of single-stage 
turbo-machinery, often leads to faulty design. 


W 


WELDING 
Electric. See ELECTRIC ARC WELDING. 


Iron and Steel Plants. Welding in Steel 
Plants (Schweissen in Huettenwerken), Adran. 
V.D.I. Zeit. (Berlin), vol. 74, no. 19, May 10, 
1930, pp. 610-611. Abstract of following papers, 
presented at meeting of Welding Committee of 
Society of German Engineers: Acetylene or Arc 
Welding in Steel Works, Drescher; Water-gas 
Welding for Manufacture of Containers, Boilers 
and Pipes, Pohl; Progress in Development of 
Weld Metals, Hoffmann; Transfer of Metal in 
Arc Weldings, Hilpert. 


WELDS 


Stresses in. Distribution of Stress in Parallel 
Welding Fillets, H. M. MacKay and A. M. Bain. 
Can. Jl. Research (Ottawa), vol. 3, no. 3, Sept. 
1930, pp. 260-271, 11 figs. Mathematical theory 
is developed for distribution of stress in welded 
joints with parallel fillets, in case where each of 
members connected by weld is of uniform cross- 
section; theory is verified by strain measurements 
on two specimens of type of joint considered. 

Stress Distribution in Side-Welded Joints, W. 
H. Weiskopf and M. Male. Am. Welding Soc.— 

1., vol. 9, no. 9, Sept. 1930, pp. 23-48, 17 figs. 

hree new features in connection with side-welded 
joints, that is, joints in which welds are disposed 
parallel to direction of stress —they are theory as 
to manner in which welds deform under shearing 
loads; means of determining effective areas of 
bars composing such joint; method of determin- 
ing length of welds, such that maximum shear 
stress will not exceed average design stress by 
more than any desired ratio. 


Testing. Classification and Physical Tests 
for Various Types of Welded Plate Joints, G. R. 
Exley. Gen. Elec. Rev., vol. 33, no. 10, Oct. 
1930, pp. 581-591, 8 figs. Variables affecting 
classification; comparison of rolled steel and de- 
posited steel; effects of ductile extensibility; 
test specimens; test results; comparison of 
characteristics. 


Fatigue and Impact Tests for Welds, C. H. 
Jennings. Am. Welding Soc.—Jl., vol. 9, no. 9, 
Sept. 1930, pp. 90-104, 13 figs. Need of fatigue 
tests and problems encountered in making them; 
information obtained by author on impact 
strength of arc welds. 


Magnetic Testing of Butt Welds, T. R. Watts. 
Am. Welding Soc.—Jl., vol. 9, no. 9, Sept. 1930, 
p. 49-68, 17 figs. Magnetographic method has 
a employed experimentally by Research 
Laboratories, Westinghouse Electric and Manu- 
facturing Co., for nearly two years; several minor 
variations and improvements developed during 
this time are described. 
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What It’s All About 


FOR two years this brief supplement to MECHANICAL 
ENGINEERING has summarized the contents of each 
month’s issue. After a group of articles has been as- 
sembled, edited, and put into type it assumes an indi- 
viduality and significance that justify some words of 
comment to give the busy or non-technically-minded 
reader a rapid survey of what is offered in the papers them- 
selves. A “‘balanced ration” of reading in fields of interest 
to mechanical engineers is aimed at in making up the con- 
tents of every issue. The list for December has plenty of 
variety. This supplement tells “what it’s all about.” 


Two Engineers Honored 


"Two engineers have recently been greatly honored 
by their fellows. They are Dr. Elihu Thomson, of 
the General Electric Company, and Admiral David Wat- 
son Taylor, of the United 
States Navy. 

Dr. Elihu Thomson has 
been elected to Honorary 
Membership in The Ameri- 
can Society of Mechanical 
Engineers. His crowning 
achievement which prompted 
his election has been the de- 
velopment of the technique 
of making quartz lenses for 
use in telescopes. Dr. Thom- 
son has many honors and a 
long list of achievements in 
engineering and science to 
his credit. Aside from his 
work on quartz lenses, some 
of his important contribu- 
tions to the world’s welfare 
and knowledge are: dis- 
covery of the laws governing 
the electric arc; invention 
of an arc-light dynamo and regulator; first utilization 
of a magnetic field to move an electric arc; discovery of 
alternating-current repulsion phenomena, the basis of 
the alternating-current motor; building of high-fre- 
quency dynamos and transformers; invention of electric 
welding by the incandescent method; invention of elec- 
tric watthour meter; first to make stereoscopic X-ray 
pictures. 

Admiral Taylor has been awarded the John Fritz 
Medal by a board consisting of representatives of the 
American Society of Civil Engineers, the American Insti- 
tute of Mining and Metallurgical Engineers, The Ameri- 
can Society of Mechanical Engineers, and the American 
Institute of Electrical Engineers. These societies have 
a total membership of 65,000. 


Dr. THomson 


The citation accompanying Admiral Taylor’s award 
reads: “For outstanding achievement in marine archi- 
tecture, for revolutionary results of persistent research in 
hull design, for improvement in many types of warships, 
and for distinguished services as Chief Constructor in 
the United States Navy during the World War.” Some 
recent recipients of the John Fritz Medal are Herbert 
Hoover, Ralph Modjeski, Edward Dean Adams, John F. 
Stevens, Ambrose Swasey, and Senatore Guglielo Marconi. 


Power From Tropical Seas 


N OCTOBER 22, Georges Claude, fresh from tri- 
umphs over natural hazards and eager to confound 
his critics, delivered a lecture before the Metropolitan 
Section of the A.S.M.E. in New York on the success he had 
attained with his power plant at Matanzas Bay, Cuba, 
where, by utilizing the surface water as a source of steam 
and deep-sea water for condensing purposes, he had gener- 
ated electrical energy in a fuel- 
less steam-power plant. The 
lecture is published as the 
leading article in the Decem- 
ber issue of MECHANICAL En- 
GINEERING. 

Dr. Claude’s lecture is sig- 
nificant from three points of 
view. First, it is a report of 
what was actually accom- 
plished in Cuba. Second, it 
is of historical importance, re- 
gardless of what the future 
may prove as to the practica- 
bility of generating power 
from the tropical seas. 
Third, it is a human docu- 
ment of intense interest, re- 
vealing as it does the admira- 
ble qualities of character that 
have brought success to so 
many difficult ventures in 
science and engineering upon which Dr. Claude has em- 
barked. 

As to the accomplishments, they are briefly these; A 
plant was constructed at Matanzas Bay, Cuba, in which 
the warm water at the surface of the bay was transformed, 
under a partial vacuum, into vapor or low-pressure steam. 
This was led through a steam turbine to which an electric 
generator was coupled and was condensed by water drawn 
from the depths of the bay through a metal tube a little 
more than six feet in diameter and about a mile and a 
quarter long. The temperature of the surface water was 
about 27 deg. cent. (80.6 deg. fahr.) and the temperature 
of the water drawn from the depths of the sea about 13 
deg. cent. (55.4 deg. fahr.). Dr. Claude was able to de- 
velop 22 kw. at the generator, using about 200 liters 


Davin Watson 
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(roughly 7 cubic feet) of warm water per second and the 
same amount of cold water. 

From his tests Dr. Claude estimates that the energy 
available per cubic meter (slightly more than 35 cubic 
feet) of cold water per second in a large plant is more than 
500 kw., assuming an equal consumption of warm water 
and a difference of temperature of 24 deg. cent. (43.2 deg. 
fahr.). Such a difference of temperature is available most 
of the year in the vicinity of Santiago de Cuba, where the 
next plant of 25,000 kw. capacity will probably be built. 
In much larger plants that will be demanded should the 


onstrate the fact that a great source of natural energy 
may be found in tropical seas, and an actual experiment 
is much more convincing than theoretical speculation. 
Dr. Claude’s critics may not be convinced, but at least 
they are respectful. 

The human qualities of this remarkable document are 
apparent upon reading it. ‘Had I been less inured to the 
misfortunes of an inventor’s life... .,” writes Dr. Claude 
in describing the second failure to launch the big tube, and 
follows it up with, “It would have been denying all my 
past if, crushed by such a non-technical failure, I had then 


OnE Enp or Dr. CLauprE’s GREAT TUBE 


This metal tube, slightly more than six feet in diameter and about a mile and a quarter long, was submerged in Matanzas Bay, Cuba, by Dr. Georges 
Claude, famous French inventor and scientist, in order to draw cold water from the bottom of the ocean to provide condensing water in his experimental 
steam power plant in which the warm surface water provides, without fuel, the steam to operate a turbine. 


scheme prove practicable for commercial development, 
Dr. Claude estimates the construction cost at $60 per kilo- 
watt, a cost that compares favorably with that of a modern 
fuel-burning steam-electric station. 

The problem of fabricating and submerging the huge 
tube used by Dr. Claude for bringing the cold water up 
from the bottom of the ocean was solved after two disap- 
pointing and discouraging failures in a manner that is 
dramatically described in the lecture. Success in the 
operation of the plant came quickly after the installation 
of the tube, and tests upon which future designs are to 
be based were made. The commercial practicability of 
the system is yet to be demonstrated. 

Of the historical importance of Dr. Claude’s lecture 
there can be little room for argument. It reports an 
engineering experiment on a vast scale conducted to dem- 


abandoned the job.” Perseverance and obstinacy, he 
asserts, are the essential virtues in such work as his life 
has been devoted to, and these virtues have helped many 
other men. 

It is said of George Westinghouse that he contributed 
lavishly to scrap heaps. With perseverance and obsti- 
nacy, courage and self-assurance, he put his inventions into 
full-size and concrete form, sometimes to be justified by 
success, sometimes to meet total failure. He invested 
large sums of money and much time and engineering talent 
in schemes that others scoffed at, and frequently, as in 
the case of the air-brake trials in England, he was able 
to prove that he knew more than the experts. But he 
was never hampered by knowing too many things that 
could not be done. So it was with the Brothers Wright. 
So it has been with Dr. Claude. 
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Responsibility for Industrial Accidents 


CCORDING to the modern point of view, an indus- 
trial accident is evidence of some fault of control 


of operating conditions and forces. For this control the 
executives and members of the supervisory force are re- 
sponsible. One study showed the supervisory force re- 
sponsible for SS per cent of all accidents. Thus does 
L. P. Alford, vice-president of the Ronald Press, New 
York, in a paper read at the A.S.M.E. Annual Meeting 
in New York, December 1 to 5, and printed in the Decem- 
ber issue of MecHANIcAL ENGINEERING assign the re- 
sponsibility. 

That engineering revision, that is, the application of 
engineering skill to the problems of safety in industry, 
has not heretofore been given all the credit deserved for 
its influence in the prevention of serious injury, is brought 
out by Dr. Lucian W. Chaney, expert in accident pre- 
vention, Bureau of Labor Statistics, U. S. Department 
of Labor, Washington, D. C., in the December issue 
of MECHANICAL ENGINEERING and presented at the same 
time as Mr. Alford’s paper. Dr. Chaney’s conclusions 
are drawn frem a study of accident statistics. He shows 
that the careful appraisement by safety committees of 
some 1642 cases indicates that when adequate atten- 
tion is given, engineering revision at once appears as of 
most importance in the control of serious injury. These 
two papers place a heavy responsibility on engineering 
management. 


American Management in Europe 


VER since the days of Frederick W. Taylor, American 

engineers have been leaders in industrial manage- 
ment practices. As a result, their services are frequently 
sought by Europeans, and particularly since the war 
have some of the countries in Europe attempted to build 
up their industries by means of American management 
methods. Wallace Clark, consulting management engi- 
neer, is one of those who have had unusual opportunity 
through their services to clients in Europe to study con- 
ditions abroad. At the Annual Meeting, New York, 
December 1 to 5, 1930, of the A.S.M.E., Mr. Clark pre- 
sents a paper on American Management in Europe. 
The paper will be found in the December issue of MEcHANI- 
cAL ENGINEERING. Accompanying the paper, but not 
printed in MeEcHANICAL ENGINEERING, are numerous 
appendixes written by European engineers. 

Mr. Clark has noted the following characteristics of 
European industry: 

Less mass production than in America because of tariff 
walls, different habits of people, and lower purchasing 
power. 

Turnover of investment is slower, due to less effective 
management. 

Not enough practical men among the executives due 
to class distinctions. 

Introduction of results of research into practice is slower. 

More labor is wasted because wages are low. 

There is more respect for knowledge and authority 
than in America. 

Workmen have greater security. 

These characteristics of industrial conditions in Europe 
apply only partly to Great Britain and not at all to Russia. 
In the latter the fundamental structure produces dif- 
ferent shop conditions. 


Installations of methods have been found to be most 
satisfactory when made by a combination of American 
and native engineers who train the clients’ men, but do 
not undertake any executive work. 

The following differences have been noted in the in- 
stallation of the mechanisms of management: 


In Europe more time is required to secure delivery of 


purchased materials. 

The rearrangement of old buildings is more frequently 
necessary. 

Reserved-time scheduling is more needed than chain 
production. 

Market research and sales organization have not made 
much progress. 

Budgeting is well understood. 

Methods of executive direction are as much in de- 
mand as in America. 

There is now in Europe a more general understanding 
of the fact that conditions are changing and that methods 
must be flexible. 

The new management has brought to the worker better 
conditions, higher wages, and steadier employment. 

The task of the management engineer, Mr. Clark 
states, is to place this science of management at the dis- 
posal of every part of industry in order to wipe out poverty 
and to give men more freedom to use their creative brains. 


Markings on Bullets 


IN THE February, 1930, issue of MecHanicaL Enar- 

NEERING appeared the first of a series of articles deal- 
ing with markings on bullets and shells fired from small 
arms, by Prof. Charles O. Gunther, Stevens Institute 
of Technology, Hoboken, N. J. The second of the series 
will be found in the December issue. 

When a bullet is fired through the barrel of a pistol 
or revolver, it is twisted in its travel by the rifling—spiral 
grooves made on the inside of the barrel. Scratches 
and grooves are made in the soft lead of the bullet or on 
its steel jacket during the passage through the barrel, 
and it seems possible that different markings are made 
by different weapons. It is argued by some persons that 
every weapon makes such strikingly individual marks 
that it is possible to identify the weapon from the scored 
bullet. Obviously, if this is true, a method is available 
by which persons accused of murder may be confronted 
with evidence difficult to controvert. 

It must not be supposed that the identification of fire- 
arms from the bullets that have been shot from them is 
an exact science like fingerprinting. Those who make 
such claims are frequently required to prove the state- 
ment by the courts in which their testimony is offered, 
and their proofs are not always convincing. These per- 
sons, and those who write rashly on the subject in a pseudo- 
scientific manner, bring discredit to what many recog- 
nize as a useful aid in the establishment of the guilt or 
innocence of those accused of murder. 

By means of his studies, Professor Gunther is attempt- 
ing to lay a rational basis for forming judgments in cases 
where the identification of firearms has been brought into 
legal proceedings. He is discussing with great care the 
innumerable factors which affect the problem from the 
point of view of an engineer who dispassionately examines 
the facts and the basis for them. He hopes that judges 
and juries will be able to find help through his studies 
in forming opinions as to what reliance can be placed in 
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methods of identification, and to show those who have 
the grave responsibility of establishing guilt or innocence 
how these marks are made and how they may be inter- 
preted. 

This is surely worth while. Professor Gunther’s studies 
are not made under pressure of prosecution or defense 
attorneys to bring in evidence to convict or acquit, but 
are made in the spirit of science in his own laboratory. 
They should be gratefully received by all lovers of justice 
achieved through rational and intelligent means. 


Motor-Car Engineering 
AUTOMOBILE manufacturers have been able to main- 


tain progress and meet the inevitable competition 
among themselves by means of research, development, 
and test organizations. Every year, and with some 
manufacturers more frequently, changes and improve- 
ments have made it possible for owners to turn in used 
cars for new ones reflecting the advances in motor-car 
design. Thus salesmen always have something new with 
which to tempt the buyer, and the motor-car owner is 
always dissatisfied with what he has because his car is 
out of date before the paint is dulled. 

This rapid obsolescénce is the result of constant éngi- 
neering development, and is a factor characteristic of the 
automobile industry. 
cAL ENGINEERING, Col. Wm. G. Wall, consulting engi- 
neer, of Indianapolis, Ind., writes on engineering prob- 
lems of modern motor cars and describes some of the 
modern tendencies in design. The features which Colonel 
Wall particularly emphasizes are number of cylinders, 
bore and stroke ratios, speed, front-wheel drive, three- 
and four-speed transmissions, pistons, piston pins, pis- 
ton rings, valves, manifolds, and combustion chambers. 
Colonel Wall’s paper was read at the recent meeting of 
the A.S.M.E. at French Lick, Ind. 


Crane Lubrication 


"THE crane equipment of a large copper-refining plant 
had been responsible for undesirable delays in a period 
of increased production, and it was found upon examina- 
tion that lubrication troubles were frequent causes there- 


for. How these were “overcome is told by Eustis H. 
Thompson, lubrication engineer, Baltimore Copper Smelt- 
ing & Rolling Co., Baltimore, Md., in a paper prepared 
for the A.S.M.E. Annual Meeting and‘ printed in the 
December issue of MecHanicaL ENGINEERING. A plan 
of preventing losses due to lack of lubrication was worked 
out and is described by Mr. Thompson. He also de- 
scribes the lubricants and lubricating devices, finally 
standardized. Engineers having the maintenance of large 
cranes as part of their duties will find Mr. ;Thompson’s 
experiences of value to them. 


The Quantum Theory 


N THE fourth and final instalment of Professor Wohlen- 
berg’s article on ‘Combustion Radiation and the 
Planck Quantum Theory,” it is shown that the long 
discussions was necessary to prove that there is less than 


In the December issue of MECHANI- — 


one chance in ten thousand that the radiation in a boiler 
furnace is not heat radiation, and therefore it is unneces- 
sary to attempt any check-up on the disappearance of 
energy in any other form. Engineers are in the habit 
of dealing with particles at least as large as the molecule, 
and of studying mass effects. The analysis of the effects 
of microscopic particles such as individual quanta must 
be approached by way of mathematical methods where 
statistical mechanics are employed. It is gratifying to 
know that a study based upon modern conceptions of 
physical processes and the Planck quantum theory up- 
holds the validity of the studies engineers have made of 
mass effects. Engineers should know more about sta- 
tistical methods in the analysis of physical problems in- 
volving great numbers where probability plays such an 
important réle. 


Welding of Pressure Vessels 


WO items on the welding of pressure vessels appear 

in the December issue of MECHANICAL ENGINEERING. 
The first is the report of a test to destruction that was 
carried out on a superheater drum that had been electri- 
cally welded. The drum tested was similar to those 
being manufactured for use on one of the light cruisers for 
the United States Navy. The Bureau of Engineering 
of the Navy Department permits the use of hollow- 
forged drums and welded drums where the method of 
welding has been specifically approved and the efficiency 
of the welding will be guaranteed by tests. The results 
of the test of a superheater drum are given, and many 
illustrations show the drum before and after test and 
many details. 

In this same issue will be found an official document 
known as Proposed Specifications for Fusion Welding 
of Unfired Pressure Vessels, prepared by the Boiler Code 
Committee of the A.S.M.E. The Specifications are pro- 
posed for embodiment in the Committee’s Code for Un- 
fired Pressure Vessels, and where additional requirements 
are given in these specifications over those for power 
boilers, they will be considered for inclusion in Specifica- 
tions for Drums or Shells of Power Boilers. Discussion 
and suggestions are solicited from those interested. 


Survey of Engineering Progress 


NGINEERING articles gleaned from the world’s peri- 
odical literature and presented in abstract in the 
December issue of MECHANICAL ENGINEERING deal with 
the following subjects: The Argus aviation motor with 
suspended air-cooled cylinders; the “‘R-101” disaster; 
the Hesselman oil engine for motor vehicles; the “Kosfi- 
Leading” compensation induction motor with power- 
factor correction; the Gillett automatic clutch and free 
wheel; spark plugs; use of a boiler-feedwater heater with 
steam-powered rotary drilling equipment; a super- 
Lancashire boiler; a municipal Diesel plant at Hudson, 
Mass.; the Holmes locomotive poppet-valve gear; the 
Froelich hydraulic car-retarder system; a direct-expan- 
sion quick-freezing machine; the Carba solid-carbon- 
dioxide process; and calculation of oil temperatures of 
oil coolers. 
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O MEET the need for greater efficiency 
in steam-generating equipment for oil- 
well drilling, the Elesco superheater for oil- 
country boilers was developed. It is a firetube 
type, very similar to the Elesco locomotive 
superheater applied to nearly 57,000 Amer- 
ican-built locomotives. It consists of a top 
header and system of units extending back 
into enlarged flues, which bring the steam into 
contact with the hot gases. 
This unique application of an Elesco super- 
heater demonstrates the adaptability of the 
Elesco seamless multiple-loop, single-pass 


The Elesco Superheater 


for Oil-country Boilers 


design [an Elesco origination] to all types of 
boilers and illustrates its flexibility in meet- 
ing superheat requirements for all conditions. 


The Elesco superheater for oil - country 
boilers is a thoroughly practical and simple 
arrangement, requires no change in operation 
and does not complicate the boiler. It offers 
one of the surest and quickest ways for in- 
creasing capacity and reducing oil-well drill- 
ing costs. Recognition of these facts by the 
petroleum industry is exemplified by applica- 
tions to several hundred oil-country boilers 
during the past few months. 


Bulletin T-20, describing and illustrating the Elesco superheater 
for oil-country boilers, includes a full report of test of boilers 
equipped with Elesco superheaters and a comparison with 
saturated-steam boilers doing the same work. Send for a copy today. 


THE SUPERHEATER COMPANY 


60 East 42nd Street, NEW YORK 


Peoples Gas Building 
CHICAGO 


Union Trust Building 
PITTSBURGH 


Canada: The Superheater Company, Limited, Montreal 
Represented in 


CHARLOTTE DENVER HOUSTON 


KANSAS CITY MEMPHIS 


NEW ORLEANS’ SAN FRANCISCO 


TACOMA 
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EFFECTIVE HEATING SURFACE 
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HE highest heat recovery per dollar invested in air preheater 
T equipment can be obtained with the Ljungstrom Preheater. 
This is due to the fact that the heating surface used is of more 
effective arrangement than that used in any other preheater on the 
market today. The effectiveness of this heating surface can be 
attributed to the arrangement of the heating elements, which pro- 
vide for an intimate contact of the gas to be cooled and subsequently 
the air to be heated by breaking it up into small streams as it passes 
through the heating surface. In addition thereto, turbulent flow in 
each gas stream is obtained through the contact with the undulated 
surface on one side of each gas passage. Dead pockets for the 
accumulation of dust and ash which subsequently reduce the 
effectiveness of the heating surface as a whole are further avoided by 
the slowly turning rotor establishing a uniform flow of gas and air 
through every section of the heating surface as it passes through the 
gas and subsequently the air side of the heater. This high recovery 
is obtained at substantially less resistance or draft loss than with any 
other type of heater. 


These facts were substantially demonstrated recently in the 
case of a large water works station, (Name on request) that purchased 
two preheaters to be installed in connection with two boilers of 1000- 
hp. rating each, in which the temperatures of the gases leaving the 
boilers varied between 370 and 525 deg. fahr. The Ljungstrém price 
was considerably lower than that of the lowest bidder on a recuperative 
type preheater and half that of another bidder, yet—the Ljungstrom 
guaranteed the greatest air temperature rise, the greatest gas temper- 
ature drop through the preheater, the lowest final exit temperature 
of flue gas, had greater 
free areas through both 
air and gas sides, and 


Coto Air COOLED FLUE GAS To STACK 


this plant. 


HEATED Air similar conditions. 


TO FURNACE 


HoT GAS 
FROM BOILER 


Type CNX, for use with independent forced-draft and in- 


duced-draft fans. All gas and air duct connections vertical. 


The most compact high efficiency air preheater ever offered. 
The over-all height is scarcely more than that of the rotor, 


and the external dimensions are so small that the preheater 
-is virtually a negligible factor in figuring boiler-room space 
requirements. 


Size comparison for J 


Furnished in sizes for boiler units of up to 1000 hp. 


Volume, 2100 cu.ft. 


identical operating Boston St. Loui 
. Louis 
conditions Buffalo Philadelphia 
Chicago evelan 
Charlotte Minneapolis 
Detroit 


Ljungstrom. 


Preheater. 
Wt., 110,000 Ib. t., 


220,000 Ib. 
Volume, 3720 cu.ft. 


Size comparison of Ljungstrém and recuperative preheater 
for identical operating conditions. 


Works: Wellsville, N. Y.; Agents in 


Canada: Lammers & Maase, Ltd. Montreal and Vancouver 
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Ljungstrom Heating Surface 


The new heating element differs from our 
former in that undulating partition sheets 
(B in the diagram) have been substituted 
for the former flat partition sheets. The 
undulations are in transverse direction to the 
vertical channels formed by the corrugations 
of the companion sheets A. Its superiority 
comes from the increased turbulence and 
wider penetration of flow, compelling the 
gas and air to strike against instead of 
merely pass over the metal surface. The 
heat transfer is accelerated to such a marked 
degree that a smaller volume of geen | 
elements, which are shorter in length an 
have passages twice as large in cross- 
sectional area, will produce a given recovery. 


weighed only from one-third to one-sixth as 
much as the six recuperative outfits offered. 
The last item permits a tremendous saving in 
foundation and erection costs. 
expected after an analysis of these advantages 
Ljungstro6m Preheaters were purchased for 


As might be 


Give us your plant data so that we can suggest 
attractive possibilities and refer you to Ljungstrom 
installations that have paid high returns under 


Over 800,000 boiler hp. in service in the U. S. A. 


THE AIR PREHEATER CORPORATION 
40 E. 34th St., New York 


New Orleans 


Pittsburgh Tacoma 
Cincinnati Houston 
Kansas City Denver 

Los Angeles 


PREHEATER 


Rec. U.S. Par. Ore 
REGENERATIVE 


COUNTERFLOW 


San Francisco 
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cAmong the plants 
“Designed by W.E. S. DYER, 
these plants are 
COPES-Equipped 


ee Union Paper Mills Co. 
Nev ope, Pennsylvania 
pounds 
1925.. fea Maddock’s Sons Co. 
Trenton, New Jerse 
. P..—200 pounds 
1926.. Manufacturing Co. 
Chester, Pennsylvania 
W.S. P!—375 pounds 
1928....Sunbury Converting Works 
Sunbury, » Pennsylvania 
—350 pounds 


ee American Magnesia Co. 
Plymouth Meeting, Pennsylvania 
W. S. P.—350 pounds 
Ehret Magnesia Co. 
Forge, Pennsylvania 
W.S. P.—200 pounds 


1929....Restigouche Company, Ltd. 
Beauly N. B., Canada 
W.S. P.—340 pounds 
1929....Sunbury Converting Works 
Belvid dere, New Jersey 
W. S. P.—350 pounds 
1929 Skenandoah Rayon Corporation 
Utica, New York 
W. S. P.—200 pounds 
Philip Carey Co. 
Lockiaad, Ohio 
W. S. P.—1840 pounds 


MecuanicaL ENGINEERING—ADVERTISING SECTION 


FOR 1840 POUNDS W.S.P. 
PHILIP CAREY COMPANY 
ORDERS COPES 


America’s highest-pressure boilers . . . those of the 
Philip Carey Company, Lockland, Ohio .. . are to 
be equipped with COPES. Feed Water Regulators. 
Again COPES pioneers for the feed water regulator 
industry ! 

America’s highest-pressure plant is truly a pioneer. 
For the first time in American industrial history, 
reciprocating engines will be used with high-pres- 
sure boilers! The plant is designed by W. E.S. Dyer, 
consulting engineer of Philadelphia. He has ordered 
COPES ... the pioneer feed water regulator . . . for 
the 1840-pound pressure boilers. 


In 1920, COPES designed and built the first regu- 
lators for boilers operating at pressures greater than 
1000 pounds. Two European installations were made. 
In 1928, COPES designed and built regulators for the 
first American 1400-pound pressure boilers at Edgar 
Station. In 1930, COPES is ordered for America’s 
first 1840-pound pressure boilers. 


High-pressure pioneers have faith in COPES... 
the pioneer feed water regulator. They know COPES 
gives instant, accurate response to changing load 
conditions . . . absolute dependability . . . tangible 
economy in boiler operation for the life of the 
boilers. Regardless of operating pressures. 


May we present facts on the application of COPES 
to your boilers ? 


NORTHERN EQUIPMENT COMPANY 
2217 Grove Drive, Erie, Pa. 


BRANCH PLANTS IN CANADA, ENGLAND, FRANCE, GERMANY, 
AUSTRIA AND ITALY. REPRESENTATIVES EVERYWHERE. 


SYSTEM oF BOILER FEED CONTROL 
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who best utilize 


the advantages 


offered by 
ARC WELDING 


IS amount of money will 
be awarded as prizes in the 
Second Lincoln Arc Weld- 
ing Prize Competition for the forty-one 
best papers describing the redesign of © 
any product or the design of any pro- 
posed product to be fabricated by the 
are welding process. The forty-one win- 
ners will be rewarded as follows: 


FOR FIRST PRIZE PAPER . $7,500.00 
FOR SECOND PRIZE PAPER . 3,500.00 
FOR THIRD PRIZE PAPER . 1,500.00 
FOR FOURTH PRIZE PAPER . 750.00 
FOR FIFTH PRIZE PAPER . 500.00 
FOR SIXTH PRIZE PAPER . 250.00 
FOR SEVENTH TO FORTY-FIRST 

PRIZE PAPERS . . 100.00 each 


This is your opportunity not only to gain 
a substantial monetary award but win 
nation-wide recognition of your ability. 
In order that you may have sufficient 
time to prepare a prize-winning paper 
write today for complete information. 


THE LINCOLN ELECTRIC CO. 
P. 0. Box 683 Cleveland, Ohio 
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_THE JOHNSON FRICTION CLUTCH 


ONE POINT 
LUBRICATION, 


ONE 
ADJUSTMENT, 


SUPER— 
JOHNSON 


FRICTION CLUTCH 


Single Clutch with 
Pulley 


No oil stained products, 
Lubrication stays inside. 


Reliable Performance. 


Adjustment wont slip or 


loosen, It LOCKS. 


Double Clutch—Exterior 


Wire, Phone or Write for Catalog “C-12” 


THE CARLYLE JOHNSON MACHINE CO. mancnester conn 


: 
— 
Single Clutch Showing Working Parts es 
: 
— 
; Double Clutch Between Bevel Gears 
¥ eri 
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Here’s the new bulletin, 10G3, on Ed- 

ward forged steel valves. If you are 

interested in better small valves, send 

for this compreheasive manual of globe 

and angle stops. Check valves, too. 

Also a new series for hydraulic service 
to 6000 lbs. 


ONE THING 


Blowoff valves like these 
have been chosen for stations 
of American Gas & Electric 
Co., Commonwealth Edison 
Co., Consumers Power Co., 
Milwaukee Electric Railway 
& Light Co., Puget Sound 
Light & Power Co., State 
Line Generating Co. and 
many others. Now supplied 
with seats and discs of 
EValnite—harder than glass 
—to defy erosive effect of 
blowdown service. 
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GLOBE . 
ANGLE 
CHECK 

NEEDLE: 


‘prop FO GED ‘STEEL VALVES 


} SECTION G 
THE EDWARD VALVE & MANUFACTURING co. | 
EAST CHICAGO 


CATALOG Wo. 10 


Spend all your days in intelligent study 
of one subject — and you’re bound to learn 
a good deal about it. Edward builds only 
valves for high temperatures and pres~ 
sures—at the lowest prices compatible with 
standards dictated by intimate knowledge > 
of severe service requirements.*>The 
Edward shops form an interesting indus- 
trial museum of valve history in the making. 
They are always open to engineers and op- 
erators who desire to know how quality is 
built into a valve. 


THE EDWARD VALVE & 
MANUFACTURING CO. 


EAST CHICAGO - - INDIANA 
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A COMPLETE SERVICE 


IHE largest gear we have produced in 

our 40 years of experience measured 
12 feet in diameter and weighed 20,000 
pounds; the smallest measured 34inch and 
weighed 14 ounce. 


Between these limits of size and weight, we 

have produced metallic gears and pinions 
. and non-metallic pinions.. . for every 

industry, and every type of machine. 


Thousands of patterns, kept in stock, per- 
mit prompt shipments. The most modern 
gear-cutting machinery assures the accu- 
racy you require. 


The experience of our engineers is at 
your disposal. Tell us your problems; 
our suggestions will be gladly given. 


THE HORSBURGH & SCOTT 


CLEVELAND, U.S. 


SPEED RED 
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A Sheet Packing Developed to Meet the Severe 
Requirements of Oil Production and Refining Service 


UILT to withstand the extreme temperatures and 
pressures found in the modern refinery, Garlock- 
It has 
been adopted as standard sheet packing in hundreds 
of refineries. 
Garlock-7021 is a product which will stand up in 
Our files 
contain many reports of successful applications 


7021 sheet has met with universal success. 


service against hot oils and gasolines. 


to heat exchangers, cracking stills, fractionating 
and bubble towers, wax presses, compres- 
sors, oil and gasoline pipe lines, gasoline 
storage tanks and, in fact, on every type 

and kind of producing and refining 


equipment. Garlock-7021 is furnished in all com- 
mercial thicknesses and in sheets 40” x 40” and 
Gaskets cut from this sheet are styled Gar- 


lock-7022. 


larger. 


Without obligation on your part a Garlock Ser- 
vice Man will survey your entire operations and 
recommend suitable Garlock Packings and Gaskets 
for each requirement. We solicit the opportunity 
to co-operate with you. 
THE GARLOCK PACKING COMPANY, 
Palmyra, New York. A World Wide Or- 
ganization with Sales Offices and Ware- 


houses in all Industrial Centers. 
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Vol. I 


High duty pump endurance depends on 


painstaking choice of Materials 


by W. L. CLAYPOOL, Chief Engineer 
Westco-Chippewa Pump Co., Inc., Davenport, Iowa 


HE conscientious builder of modern, 

high duty pumping equipment must 
select material best suited for each part 
to supplement his ingenuity of design 
and perfection of workmanship. For the 
finished product of greatest durability 
will give a maximum of low-cost serv- 
ice to the user. 

For instance, the shaft of a high speed , 
turbine pump must have an unusual 
combination of metallurgical properties 
if it is to stand up under all of the con- 
ditions to which it will be subjected. (1) 
It must be strong and tough and stiff to 
carry the impeller at highest speeds 


without vibration. (2) It must have high 
fatigue value to resist fracture under 
such conditions. (3) It must be very rigid 
to avoid flexure that would cause eccen- 
tric deformation of the packing. (4) The 
surface must be capable of a highly 
lustrous polish to minimize friction at 
the glands. 

Finally, the metal must be proof 
against rusting or pitting and immune 
to the greatest number of corrosive 
agents with which it may come in con- 
tact. This prolongs the life of the pack- 
ing and insures continuous service with 
lowest maintenance expense. 


This is No. 9 ina series of 
statements in which lead- 
ing figures of the power 
industry stress the import- 
ance of Material —the 
3rd Essential—in modern 
power plant equipment. 


in Westco Turbine pump shafts 


Monel Metal shafts have been adopted as standard on Westco-Chippewa tur- 
bine pumps because this time-tested Nickel alloy possesses a combination of 
properties which is ideal for service where wide variations in temperatures 


and pressures prevail. 


Since they are immune to rust and highly resistant to corrosion and erosion 
Monel Metal shafts have almost no tendency to pit or score, with the result that 
gland packing lasts longer and gives more efficient performance. Containing two- 
thirds Nickel, Monel Metal shafting has the strength and toughness of steel. It 
sutvives long periods of constant hard service, with minimum of repair expense. 

It will pay you to bear in mind that “Nickel Alloys perform better longer” 
whenever the question of new power equipment arises. 


MONET 


Sketch showing sectional view of Westco Tur- 
bine Pump with Monel Metal impeller shaft 
mounted on ball bearings housed in brackets 
integral with pump body. Made by WESTCO- 
CHIPPEWA PUMP CO., Davenport, Iowa. 


Monel Metal is a registered trade mark applied to 
a technically controlled nickel-copper alloy of high 
nickel content. Monel Metal is mined, smelted, refined, 
rolled and marketed solely by International Nickel. 


e. METAL THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 
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sl SERVICE 


ustry 


LUNKENHEIMER 


STEEL VALVES 


The Lunkenheimer 
Company has pioneered 
in the manufacture of 
steel valves. 


Years of exhaustive re- 
search combined with the 
experience gained through 
active participation in the 
attainment of high: pres- 
sure -and temperature 
economies in the indus- 
trial and central station 
fields assure the maxi- 
mum performance in 
Lunkenheimer Steel 
Valves demanded by 
present day valve users. 


Procurable in a wide 
range of patterns and sizes 
for prevailing tempera- 
tures and pressures. 


Lunkenheimer distrib- 
utors are located in all 
industrial centers. 


THE LUNKENHEIMERCS 


—“QUALITY"=— 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO BOSTON PHILADELPHIA 
PITTSBURGH SAN FRANCISCO LONDON 


EXPORT DEPT 318-322 HUDSON ST, NEW YORK 


15-51-4 
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See Our 
Exhibit 


National 
Power Show 


Dec. 1-6 
Spaces 
413-414 
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Better pumps? Certainly- 


jae you buy pumps, if you want better 
performance, better efficiency, longer life and 
fewer repairs—buy better pumps. It’s true that 
users of Buffalo pumps—for general service, or for 
the special difficult jobs—give us repeat orders. 


When you have a Buffalo pump installed in 
your plant and make your own comparisons, 
you Il know that we do build “‘better pumps.” 


Buffalo Steam Pump Company 


148 Mortimer St., Buffalo, N. Y. 


In Canada—Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


pumps 


for Every Purpose 
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The Ashcroft AmericanD URAGAUGE 
is made in sizes from 4%" to 16", for all 
pressures up to 5,000 Ibs., in Wall Mounted 
case, Flush Mounted, and Flush Mounted 
Illuminated cases for gauge boards. 


ONSOLIDATED 
SHCROFT 
ANCOCK 


American Dial Thermometers G-24 American Temperature Controllers R-24 
American Glass Thermometers F-24 American Recording Gauges E-24 
Specify American Recording Thermometers H-24 American Draft Gauges B-24 


Catalogs Desired 
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Ashcroft American Gauges 


DeEceEeMBER, 1930 


Sx months ago the nitralloy move- 
ment of one of our new Ashcroft American 
DURAGAUGES was connected to a 
small compressed air hammer vibrating at 
about 1500 cycles per minute. At the same 
time the movement of a commercial gauge 
was attached to the same hammer in the 
same way. 


The hammer has been vibrating 24 hours a 
day ever since. The nitralloy movement 
still shows no sign of wear, but the other 
gauge movement has been replaced suc- 


A-24. American Gauge Testers D-24 


300 
| 100 = 500 
600 7 = 
C | 
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this Gauge... 
outlasts Hundred others 


cessively by a hundred others . . . including 
movements taken from every make of gauge. 
The average length of life of an ordinary 
bronze movement was 75 minutes under 
this severe test. By that time the teeth were 
worn almost bare. 


These movements have, in every instance, lit- 
erally gone to pieces before being replaced 
... but the new Ashcroft American nitralloy 
movement remains in perfect condition. 


Frankly, we don’t know how long it will last! 


But consider what this means to you... here 
at last is a gauge with a practically inde- 
structible movement; a gauge that is made 
to last forever. 


The Ashcroft American DURAGAUGE 
is unconditionally guaranteed for five years, 
and to be accurate within one-half of 1% 
over the entire scale range. Such a gauge 
could only be produced by a Company with 
a background of eighty years of gauge 
manufacturing experience. Write today and 
get the complete story. 


CONSOLIDATED ASHCROFT HANCOCK Co., INC. 
Bridgeport, Conn. 


Subsidiary of Manning, Maxwell & Moore, Inc. 


SHCROFT 
MERICAN 


American Tachometers J-24 
Ashcroft Power Control Valves M-24 
Consolidated American Safety 

and Relief Valves Z-24 


Hancock Bronze Valves WB-24 
Hancock Cast Steel Valves WA-24 
Hancock Forged Steel Valves W-24 
American Dairy Instruments Q-24 
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BEARING 
More powet at lowet unit cost is the Keynote of the 
power show expresseé in a aiversities range of mod- 
erm Bearing Equipre? power plant 
Powet is the head source of america .ndustrial supte- 
macy: without plenty of powe® che produc: 
machinery: chat has helped to make this the great- 
est country che world nas ever ; 
would be yseless: 
Ppowet productio® is in stseli 4 mechanic?! process» and 
calis fof the same nigh standards of efficiency and 
omy that T ymken Bearings have in all cypes 
of machinery all j 
In stokerS> conveyor hoists» coal ynioader> pumps: 
plowets and othet cypes of equipment» tapered 
constructio”’ and steel are helping to keeP 
powet coming in yolume tO gatisty all at 
costs compatible with moder® trends: 
Radial- joads are peing carried without compro” 
mise- Lubrication has bee™ placed on a new pasis 
economy: Machines seem gain youth. 
Maintenance is yirtually abolished: 
When gelecting powet plant equipmen®: Beat- 
ing equipped a SIEM that you will get che yrmost in 
jong, service and low operatin’ charges 
The T ymken Roller Bearin’ Company: Canton, Ohio- 
Ninth N ational exposition of Powe? and Mechanical gngineeriné q 
Booth 332 and 333 
Roller 
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Steam engine drives solve 


the problem 
lower power 
COSC 


Steam engines, exhausting against 
back pressure into process and 
heating systems operate on a more 
efficient working cycle than con- 
densing units. 


Power is delivered as a by-product 
at an almost negligible cost, since 
most of the heat is recovered from 
the exhaust steam, instead of be- 
ing lost in the condenser discharge. 


The moderate operating speed is 
an asset that especially adapts 


steam engines to drive— 


GENERATORS PUMPS 
EXCITERS COMPRESSORS 
FANS MIXERS 
EXHAUSTERS NOTARY DRIERS 
BLOWERS CALENDERS 
STOKERS CONVEYORS 
PULVERIZERS ELEVATORS 


Troy Self-Oiling Steam Engine driving stokers at 
the municipal power plant, City of Prince Albert, 
Saskatchewan, Canada. 


Troy Self-Oiling Steam Engine driving line shaft at Twin City 
Milk Product Association, St. Paul, Minn. The exhaust from 
the engine is used for heating air for drying milk. 


TROY SELF-OILING STEAM ENGINES are built 
horizontal and vertical in capacities to 225 brake 
horsepower with single cylinder and to 450 brake 
horsepower in the duplex type. The self-compensat- 
ing balanced flat valve which automatically drains 
the cylinder combines safety with low steam con- 
sumption. 


ENGBERG SELF-OILING STEAM ENGINES are built 
vertical only in capacities to 100 brake horsepower with 
single cylinder or to 200 brake horsepower in the twin type. 
The engines have a balanced piston valve which operates in a 
renewable liner. 


TROY-ENGBERG GENERATING SETS are designed for 
high efficiency, for»main unit, booster or standby service. 
Built two or three wire for direct current in ratings 314 to 
150 kw. and for alternating current in ratings 5 to 18714 kva., 
for all commercial voltages to 2300. 


Write for catalogs and detailed information desired. 


Troy Engine & Machine Co., Troy, Penna. 
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leaders 
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cooperated preparing 
this book you 


Presents facts and figures on fastening methods 


T° help you attain greater fas- 
tening economy this interesting 
and informative booklet has just 
been published. It was prepared 
with the cooperation of fourteen of 
the most prominent manufacturers 
in their respective fields, who per- 
mitted a nationally known firm of 
engineers to enter their plants and 
make studies of fastening methods 
which have proved particularly ad- 
vantageous, 


Certified facts and figures from 
those studies make up the booklet. 
Every production executive who is 
interested in attaining faster, 
easier, more economical assembly 
of a product made wholly or partly 
of metal should read with great in- 
terest such accounts as: 


Servel saves $64,120 a year... 


by assembling 
the exterior met- 
al sheathing of 
their refrigera- 
tor cabinets with 
Hardened Self- 
tapping Sheet 
Metal Screws. 
This story of fastening economy is 
told by one of Servel’s engineers, 
who describes the former methods 
of making the assembly, as well as 
the present method which elimin- 


which have proved particularly advantageous. 


ates a skeleton frame-work of wood 
with a saving of $1.00 per cabinet. 


44. tapping operations eliminated 
on Philco Radio 


by fastening 
parts to the 
chassis with 
Hardened Self- 
tapping Sheet 
Metal Screws. 
The details of 
this achievement are particularly 
interesting since few products re- 
quire more assembly work than a 
radio receiver. This report also 
explains the severe tests by which 
Philco determines the security of 
a fastening. 


viviviel¢y 
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[THIS COUPON BRINGS YOUR COPY FREE! 


Parker-Kalon Corporation, Dept. J, 192-194 Varick St., New York, N. Y. 


Send a free copy of “Fastenings” marked to the personal attention of: 


Name and Title 
Company 
Street and City 


50% saving made by Doehler... 


| through the use 
of Self - tapping 
Screws on both 
vending ma- 
chine and metal 
furniture assem- 
blies. In this 
fastening study, 
the Chief Engineer of Doehler Die 
Casting Co. discusses alternative 
methods of fastening to die castings 
and of assembling sheet metal. 


Enormous savings effected in auto 
production... 


where fastening 
devices are se- 
lected with ut- 
most care. That 
such effort pays, 
is proved by an 
account of the 
way a great builder of auto bodies 
saved $150,000 in a year by using 
Self-tapping Sheet Metal Screws for 
making fastenings to sheet metal. 


Every study is worth reading! 


All of the fastening studies in this 
book are interesting. Other con- 
tributors include: Zenith-Detroit, 
Gilbert and Barker, Stout, Edison 
and Simmons. 


Any plant executive concerned with 
design or production may obtain 
“Fastenings” by using the coupon. 


PARKER-KALON 


HARDENED 


Self-tapping Screws 


PAT. IN U.S. AND FOREIGN COUNTRIES 


“Distributors Serve Industry Economically” 


a 
‘ 
fasy | 
~ nin 
dust, 
9 


DeceMBER, 1930 


There is an 
Allen-Bradley Control | 
that exactly fits the Job | 


Bulletin 709-710 A. C. 
Push Button Starters 
with overload relays. 


Bulletin 609 A.C. Hand 
Operated Starter with 
overload breakers. 


Bulletin 265 D.C. Push 
Button Starter with 
overload relays. 
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6 bens Allen-Bradley Line makes a mighty 
powerful appeal to manufacturers of 
motorized machines! 


Why? Because the Allen-Bradley Line 
is practically a universal line. There is a 
standard starter for every type of service. 


Do you need standard starters, dust- 
proof starters, moisture-proof starters, ex- 
plosion-proof starters, manual starters, or 
any one of 200 accessories for motor con- 
trol? Then investigate the Allen-Bradley 
Line. No matter what your control prob- 
lems are, there is an Allen-Bradley Con- 
trol that fits the job. 


Write for bulletins or consult the 
nearest Allen-Bradley office. 


Allen-Bradley Co., 1319 S.First St.,Milwaukee, Wis. 


| « « AND FOR THE 
SMALL ONES, 
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Bulletin 830 Automatic 
Pressure Switch for 
compressor control. 


Bulletin 840 Automatic 
Float Switch for pump 
control. 


There is an Allen- 
Bradley Control Station 
for every application. : 
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ARC WELDING 


... where | work 


QUIET reigns” 
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HO can measure the cost of the needless noise in 
manufacturing and construction —the overstrained 
nerves that result in lowered output and poorer quality. 


The ear splitting, rat-a-tat-tat of metal against metal and the 
deafening racket of vibrating machinery are unnecessary. 
Arc welding supplants these noise-producing operations, as 
well as many others, with a quietness which improves work- 


ing conditions and promotes faster production. 


Arc welding silently fuses member into member, giving the 
product or structure full advantage of the strength and rigidity 
of the material used. 


This quiet, swift method of production merits your investiga- 
tion. You will find that you can also profit from the many 
other real advantages arc welding offers. Ask the sponsors 
of this message for detailed information. 


| am ARC WELDING 


my sponsors are 


GENERAL ELECTRIC COMPANY NORTHWESTERN MFG. COMPANY 
Schenectady, N. Y. Milwaukee, Wis. 
WESTINGHOUSE ELECTRIC & MFG. CO. UNA WELDING & BONDING COMPANY 
East Pittsburgh, Pa. Cleveland, Ohio 
LINCOLN ELECTRIC COMPANY WILSON WELDER & METALS COMPANY 


Cleveland, Ohio North Bergen, N. J. 
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WALWORTH 
VALVES 
FITTINGS 
AND TOOLS 


Series 900 Plain Yoke 
O. S. & Y. Wedge Gate 
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Nitriding Furnace Installed in Walworth Shops and at Right, 
Valve Parts Ready for Nitriding | 


WALWORTH OFFERS SIGMA STEEL VALVES 
WITH NITRALLOY TRIM 


®@ Walworth Sigma Steel valves for high pressure, high temperature steam ser- 
vice are now available with Nitralloy seat rings and discs forgings. @ These 
trim materials, processed in Walworth shops, are especially recommended for 
steam service at 750° F. and higher. 


® Nitralloy is a Krupp’s patented alloy steel which, when exposed to ammonia 
gas at high temperature, develops an exceedingly high surface hardness, which 
is well maintained at advanced working temperatures. © Walworth Company 
has installed its own processing plant for nitriding and to this Nitralloy trim we 
have assigned the trade name Sigmalloy 352. 


@ Walworth Catalog 88 contains a complete Walworth Sigma Steel recommen- 
dation chart covering working pressures and temperatures. ® You can have a 
reprint of this chart for handy desk use on request to our Engineering Products 
Division. 


Walworth Company, General Sales Offices: 60 East 42nd St., New York 
Plants at Boston, Mass.; Kewanee, IIL; Greensburg, Pa; and Attalla; Ala. 


Walworth Company Limited, 660 St. Catherine Street West, Montreal, P. Q. 
Walworth International Co., 11 Broadway, New York, Foreign Representative 


. « Distributors in Principal Cities of the World... 
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FlexoDisc Expansion Joints 


The FlexoDisc is an entirely new type of expansion joint which permits free movement 
of the piping without strain through the use of a flexible steel expansion element. 


OUTSTANDING FEATURES 


ELASTIC MOVEMENT 
The movement of the flexible element is analogous to that 
of a steel spring, the maximum stresses’ being always 
sufficiently within the elastic limit so that the element will 
take an unlimited number of movements without failure. 


ELEMENT PLATES OF NICKEL STEEL 
A tough dependable material developing unusually high 
elastic strength under heat treatment. This alloy is non- 
corrosive compared to ordinary steel but stainless steel 
is furnished where unusual corrosion conditions exist. 


G. E. ATOMIC HYDROGEN WELDING 
Producing a perfect homogeneous weld by fusing together 
the edges of the plates in a non-oxidizing atmosphere. 


COMPLETE ELEMENT HEAT TREATED 
To secure maximum elastic strength, uniform quality, and 
freedom from all local stresses due to welding. 


GUIDED MOVEMENT 
By means of an internal sleeve—of brass or steel for ordi- 
nary conditions—of MONEL METAL for superheated 


steam or other severe service. 


This construction eliminates packing, leaks, enforced shutdowns, repairs and all other maintenance work, yet lasts for 
many years and requires but little space in the piping system. 


FlexoDisc Expansion Joints effectively take care of expansion in all steam, air, water, ew oil or other pipe lines 


handling hot fluids. For complete information write for Bulletin 


-40, 


This apparatus is manufactured under the RAY Patents issued and pending 


Croll-Reynolds Engineering Co., Inc. 


New York, N. Y. 


Representatives in Principal Cities 
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Simple 
Pipe Fitting 


..s NO MOVING PARTS 


STEAM INLET 
AIR INLET: 


TO EJECTOR 


a FIRST STAGE 
NOZZLE 


STEAM INLET 


SECONO STAGE 
NOZZLE 


The extreme simplicity of 
the two-stage air ejector 
ts illustrated by this cross- 
section. 


Two two-stage air eject- 
ors mounted on inter- 
mediate and after con- 
densers. 


EGINNING with the pi- 

oneering of high-vacuum 
apparatus on this continent, Westinghouse has 
constantly improved the design and application 
of the various types of this equipment until today 
the Westinghouse Air Ejector has become the 
recognized standard for such apparatus. . 


One of the outstanding features of Westinghouse 
Air Ejectors is their unusual simplicity—a factor 
that has established the utmost reliability and 
efficiency in their performance. 


Service, prompt and efficient, by @ coast-to-coast chain of well- equipped shops 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORF EVERY TUESDAY EVENING. 


T 31583 
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ELECTRIC 


“AUXILIARY 
“GENERATOR 


ALR: “OTL 
COMPRESSOR “METER - 


MK Bach star marks 
a point where 
Worthington equip- © 
ment can be used to advantage in 
the modern Diesel power plant. 


Engines plus 
Auxiliary Equipment 


i; the installation of Worthington Diesel power plants, munici- 
palities and industrial organizations find a distinct advantage 
in specifying Worthington auxiliary equipment as well... 
compressors, air receivers, meters, pumps and Multi-V-Drives. 
This procedure serves to focus responsibility on Worthington, 
and brings to the user the full measure of 
benefit from Worthington’s recognized engi- 
neering skill and high standards of manu- |f =O 
facture. 
_ Write to the nearest Worthington office 
for information on the type of equipment in 
which you are interested. A new 48-page 
illustrated bulletin, S-500-B2A, describing 
Worthington vertical air-injection Diesel 
engines has just been completed. May we 
send you a copy? 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Works: Harrison, N. J. Cincinnati, Obio Buffalo, N.Y. Holyoke, Mass. 
Executive Offices: 2 Park Avenue, New York, N.Y. 
GENERAL OFFICES: HARRISON, N. J. 
District Sales Offices and Representatives: 


ATLANTA CHICAGO DALLAS EL PASO LOS ANGELES PHILADELPHIA ST. PAUL SEATTLE 
BOSTON CINCINNATI DENVER HOUSTON NEW ORLEANS PITTSBURGH SALT LAKE CITY TULSA 
BUFFALO CLEVELAND DETROIT KANSASCITY NEW YORK ST. LOUIS SAN FRANCISCO WASHINGTON ” 


Branch Offices or Representatives in Principal Cities of all Foreign Countries 


22 
Two Worthington 3-cylinder 300 hp. Diesel 
engines, furnishing light and power for the 
City of Fredonia, Kansas. A 
“GAS ENGINES 
DIESEL ENGINES - 
WATER, OIL and 
GASOLINE METERS: 
MULTI-V-DRIVES 
; CHROMIUM= 
quest: 
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SALES AND ENGINEERING OFFICES 


BOSTON NEW YORK 
The Whitney Mfg. Co. L. C. Biglow & Co., Inc. 
BUFFALO 
The Whitney + Co. 
Potter & Dugan, Inc. 133 So. 36th S 


—Agents 
Philadelphia dh ‘Works 
1807 Elmwood Ave. 


Bickford & Francis 
Belting Co.—Distributors PITTSBURGH 
Pearl Street Gear & Mach. Co. 
CHICAGO 27th & Smallman Sts. 
The Whitney Mfg. Co. — PORTLAND, ORE. 
549 W. Washington Blvd. H. 
enne 
CLEVELAND Representative : 
Smith Power 
355 Everett St. 
Transmission Co. 
1213 W. Third St. SAN FRANCISCO 
A. H. Coates Co. 
DETROIT 615 Howard St. 
Berg-Evans Chain Co. 
1743 First Ave. So. 
9 YRACUSE 
Precision Gear & Mach. 
- Inc. 201 Norwood Ave. 
1 ANGELES WICHITA FALLS, TEX. 
A. H. Coates Co. Grover C. Johnson 
2011 Santa Fe Ave. 400 Seventh St. 


Reverse Drive 


on Wool Spinning Frame 


HE WHITNEY revers- ae 
ible type chain illustrated “ 
here is desirable wherever 
there are a number of shafts 
to be driven in different : 
directions of rotation. as 


Call the nearest WHITNEY 
office for free engineering 
service. 


THE WHITNEY MFG. CO., Hartford, Conn. 


SILENT 
CHAIN DRIVES 
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Trouble ended when STROH installed 
these FLOATLESS WATER COLUMNS 


“No floats to sink” is the outstanding feature of Yarway Hi-Lo Alarm 
Water Columns that utilize a mechanism which employs solid weights 
and operates on the, displacement principle. 


Just how important this Yarway feature is considered by a fast grow- 
ing list of plant operators, is aptly expressed in the words of the plant 
engineer of Stroh Products Company, Detroit. Three Yarway Floatless 
Hi-Lo Alarm Water Columns and Se-Sure Inclined Water Gages are in 
use at this plant. A recent report states, “It is a pleasure to be using 
Yarway Water Columns with solid weights as we formerly had no end 
of trouble with columns using floats.” 


Yarway Water Columns offer the last word in dependability where 
dependability is most essential. They are immune to crushing pres- 
sures, to penetrating steam and water. At the slightest deviation from 
normal water level they give prompt, unfailing warning by light, 
whistle or both. 


Write for miniature model and Catalog W G-1802 illustrating types 
for pressures from 125 lbs. to 1350 lbs. Sent on request. 


YARNALL-WARING COMPANY, Norwood Street, Philadelphia 


FLOA® 
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LESS MI-LO ALARM. 


WATER COLUMNS AND SE-SURE 


INCLINED WATER GAGES) 
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INGFI 


SECTIONAL — ALL STEEL 


SPRINGFIELD UNITS 


Recently selected by leading Engineers for the 
following prominent power plants 


OKLAHOMA GAS AND ELECTRIC CO., Oklahoma City, Okla. 


3--1267 H.P. UNITS — 4504 W.P. 
Byllesby Eng’r & Management Corp’n, 
=f Engineers 


| ANHEUSER-BUSCH, INC., St. Louis, Mo. 
3--1076 H.P. UNITS — 5004 W.P. 
mi li q Ophuls & Hill, Engineers 


EASTERN NEW JERSEY POWER CO., Sayreville, N. J. 
4--1181 H.P. UNITS — 4507 W.P. 


The Management & Engineering Corp’n, 
Engineers 


OHIO_STATE UNIVERSITY, Columbus, Ohio 
1--871 H.P. UNIT — 2254 W.P. 
W. C. McCracken, Chief Eng’r 


= C. E. Morrow, Ass’t Chief Eng’r 
IN io INDIANAPOLIS POWER AND LIGHT CO., Indianapolis, Ind. 
8--1181 H.P. UNITS — 4504 W.P. 
The Management & Engineering Corp’n, 
NAS Engineers 
NORTHERN STATES POWER CO., Minneapolis, Minn. 
3--1774 H.P. UNITS — 450/ W.P. 
Byllesby Eng’r & Management Corp’n, 
Engineers 
\ The outstanding number of repeat installations in 
many of the largest industrial and utility power plants 


throughout the country offers the best proof for the effi- 
ciency of Springfield units. 


+: We are prepared to offer complete boiler units including 
all auxiliary equipment. The benefit of our engineering 
experience is at your disposal. 


BUILT IN ALL SIZES AND FOR 


ALL WORKING PRESSURES WRITE FOR COPY OF CATALOG 


REPEAT ORDERS CONSTITUTE THE LARGEST PART OF OUR BUSINESS } 


SPRINGFIELD BOILER CO. eo 


SPRINGFIELD, ILLINOIS 


OFFICES: 
Chicago Richmond 
New York Atlanta 
Boston Pittsburgh 


OFFICES: 
Kansas City Minneapolis pa 
St. Louis Houston 
Cincinnati 
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every 
speed 
and \oad 


NLIKE some turbines, Sturtevant 
Steam Turbines have no so-called 
“critical speeds” within their range, no speeds 
at which vibration suddenly appears. 


With a Sturtevant Turbine, therefore, there 
is no need to rush through certain speeds, 
no need to avoid any desired speed, through 
fear of encountering harmful vibration. 


Vibrationless operation at all speeds is but 
one of a number of outstanding Sturtevant 
Turbine features which are sure to interest 
any buyer or operator of turbines for aus- 
iliary service. Write to our nearest office 
for a copy of Catalog No. 311. 


B. F. STURTEVANT COMPANY 


Main Offices: Hyde Park, Boston, Mass. » Chicago, Ill., 410 No. Michigan Ave. 
San Francisco, Cal., 681 Market Street 


Branch Offices at: Atlanta; Baltimore; Boston; Buffalo; Camden; Charlotte, Chicago; Cincinnati; Cleveland; Dallas; Denver; 
Detroit; Hartford; Indianapolis; Kansas City; Los Angeles; Milwaukee; Minneapolis; Newark, New Yorks Omaha; Pittsburgh; 


‘ Portland, Me.; Portland, Ore.; Rochester; St. Louis; San Francisco; Seattle; Washington, D. C., Canadian Offices at: 


Toronto, Montreal and Galt. Canadian Representative: Kipp Kelly, Ltd., Winnipeg. Also Agents in Principal Foreign Countries. 


Steam 


(REG. U. S. PAT. OFF.) 


STEAM TURBINES~FORCED AND INDUCED DRAFT FANS~ELECTRIC MOTORS 
FUEL ECONOMIZERS ~ GENERATING SETS © AIR PREHEATERS 
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7 CAP 
VALVE SEAT J 


VALVE CASIN 


OUTLET | 


VALVE 


PATENTED 


At left, Standard 
Valve Mechanism for 
the Standard Genu- 
ine Squires Steam 
Trap. Furnished for 


all pressure ranges. 


Above, Double Valve 
Mechanism. These 
are interchangeable 
by changing caps. 


Other Squires Specialties: 


New Genuine Squires Steel Trap 
Reducing Valve 
Class ‘“‘E”” Pump Governor 
Class ‘‘H’’ Pump Governor 
Class ‘‘B’’ Excess Pump Governor 
Boiler Feed Water Controller 


the G 


AS 


Modern steam 
economy demands 
the unfailing service 
given by the 


Standard Genuine 
SQUIRES 
Steam Trap 4 


A brief study of this trap and its mechanism quickly 
shows why it is ordered and re-ordered by leading power 


plants. 
Valves and seats are of the best metal obtainable, easily * oe 
accessible without breaking any pipe connections. The min 


standard valve mechanism is used for ordinary service and 
the double mechanism for heavy condensation. 


Without attention or repairs, Squires Traps give inter- eos 
mittent discharge through a wide-open valve that acts posi- : 
tively to a wide-open or tight-shut position. 


As all joints are above the water line, the valve mechan- oe 
ism is not affected by unequal expansion and contraction or eee 
corrosion. 


Where safety of equipment and quality of product are es- 
sential you can depend on perfect drainage from steam pipes, 
steam separators, heaters, coils, stills, receivers, etc. 


Not only are Squires Traps distinguished for their leak- 
proof, dependable service over many years regardless of 
severe conditions, but they save the day when large slugs of 
water are carried over into the pipe lines with their quick 
valve action and large capacity. 


Send for Catalogue ‘‘H-90” for a full survey of Squires 
Traps and how they will save steam, money, repairs and re- sree 
placements in your trapping service of all kinds—low and arg 
high pressure, vacuum, air, gasoline, etc. 


THe COMPANY 
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Outspoken Preference 


for Allis-Chalmers Type M Pump 


Patented—double suction—multi-stage 


6’ x5" four stage Type M 
Pump. Delivers 900 gals. per 
minute against 750 ft. head. 


Products 


Electrical Machinery — Hydrau- 
lic Turbines — Steam Turbines 
— Steam, Oil and Gas Engines — 
Condensers— Mining and Metal- 
lurgical Machinery — Timber 
Preserving Machinery — Steam 
and Electric Hoists — Crushing 
and Cement Machinery — Pump-= 
ing Engines— Centrifugal 
Pumps — Flour Mill Machinery 
— Saw Mill Machinery — Power 
Transmission Machinery — Air 
Compressors — Texrope Drives 
— Farm, Industrial and Crawler 
Tractors. 


Allis-Chalmers Manufacturing Company, Milwaukee 


Where Type ‘‘M’’ pumps have been purchased 
these pumps are preferred to other makes. 
One engineer selects the type ‘“M’’ pump be- 
cause it has less wearing parts than a com- 
petitive pump (no diffusion vanes); another 
finds the type ‘‘M”’ the most efficient; still 
another reports changing the stuffing box 
arrangement on pumps of other makes, which 
gave trouble, to be like the type “‘M’’; and so 
on. The difference in first cost between the 
type “‘M”’ and other pumps is not much but 
the final cost is largely in favor of the type‘‘M”’. 


Type ‘‘M”’ pumps have simple volute diffusion 
passages, double suction impellers, minimiz- 
ing end thrust, and substantial split casing 
solidly bolted together. These and other 
features are described in Bulletin 1642-A, 
write for a copy. 
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MULTIPLIES MACHINE PRODUCTION 


THE 


CRANE HOIST DIVISI 


MOST COMPLETE LINE OF 
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«». Accuracy in handling demands 
the hoist precisely suited to the job. 


ws space must be served? 
How great is the headroom? 
What is the averageload? Howmany 
times, how fast and high must the 
load be lifted? These are some of the 
questions that must be answered— 
and the answer satisfied by the hoist 
which is selected —to provide the 


.maximum economy in handling. 


Obviously, a few types and sizes can- 
not satisfy the great variety of services 
which modern industry presents. 
That is why Shepard builds electric 
hoists in such a comprehensive va- 
riety of types, in many capacities, 
and with the proper control for 
every need, Unit construction, from 
standard interchangeable parts, 
makes every Shepard a performance- 
proved machine. Shepard’s « Bal- 
anced” drive invariably functions 
smoothly—alignment is permanent 
— control is positive. Automatic oil 
bath lubrication minimizes wear. 


Industry is effecting striking econo- 
mies through overhead handling, 
planned with the aid of the Shepard 
Electric Hoist precisely suited to the 
service. Some typical results are 
given in the booklet “TIllustrated 
Economies.” Write for a copy! 


SHEPARD NILES CRANE & HOIST CORP. 
Main Office 370 Schuyler Ave., Montour Falls, N.Y. 
Works: Montour Falls, N.Y., and Philadelphia, Pa. 
Branches in principal cities 


CRANES & HOISTS IN AMERICA 


we of 
cite 


MECHANICAL ENGINEERING—ADVERTISING SECTION 


DeceMBeEr, 1930 


reductions 
Speed Reducer, it is Possibj, fo Obtain, “Usual re. 
| = The Why j, Shak Sizes 
A Sear faces Pitch of Sears Size of bushing, and any 
other par F Jame, Speeg Reducer, With other make, 
OF the Same "eduction, @nd horsepower The differ. 
ee heavie, in Cvery Part though, they no More 
Again the "eason Why jg imple— Production 
More James Speed Reducers are in S€rvicg today 
<= aching for jos and Suaranteey ormance Bea 
Cers, 
Resardie,. oF you, SPeed "educe, Problem, there que fal 
= is James Reduce, to solve each Problem, Properly 
"Ven the Mose “Nusua/ reduction. Send for descr, 
tive Catalog and lise of Standarg types and Sizes 
Catalog No, 166 Sent free On for @ 
D, O, JAMES MANUF A cr URING CO. 
1129 Wess Monroe Strees Chicage 
in Principe; Cities 
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OUT 
BELOW 


ROPS of moisture condensed at the ceiling never 

shout a warning. But they often cause damage 
below. Silently they collect. They rust machinery, ruin 
materials, and cause millions of dollars of damage and 
loss each year. 


Adequate Insulation Necessary 


Wise executives are protecting their buildings from this 
costly depreciation by insulating roofs with Armstrong’s 
Corkboard Insulation. And they are annually saving 
millions in fuel bills, too, because Armstrong’s Corkboard 
provides efficient insulation—shuts out summer heat, 
winter cold. Now, year round comfort is brought to 
every floor. 

Easily Applied 

Armstrong’s Corkboard can be laid over any type of 
roof-deck—old or new. It is moisture-resistant. It does 
not buckle, shrink, or swell. And it can be laid quickly, 
because it comes in a single thickness! 

We suggest that you write for a copy of the book, ‘The 
Insulation of Roofs with Armstrong’s Corkboard.” It 
contains much valuable information about 
insulating every type of roof. Armstrong 
Cork & Insulation Company, 911 Concord 
Street, Lancaster, Pennsylvania. Product 


Corkboard Insulation 


FOR THE ROOF OF EVERY BUILDING 


Armstrong's 
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How Are Your Arches Holding Up? 


Compare the next ARCH that falls or is torn out, with section 
illustrated below—this ARCH was laid in KROMEPATCH. 


Thin even KROMEPATCH joints bond brick 
into a monolithic structure. Note absence of 
crumbling, fluxing, bubbling and squeezing out of 
KROMEPATCH. 


In tearing out this section, the brick broke while 
KROMEPATCH joints remained intact. The 
joints are stronger than the brick. 


KROMEPATCH protects brick by resisting 
destructive elements, preventing penetration at 
joints. Note how joints project, proving conclu- 
sively that KROMEPATCH is more resistant to 
abrasion and destruction than brick themselves. 


Brick wear back in centre (concave) while strong 
KROMEPATCH joints project, giving protection 
where it is most needed and thus increasing 
service life of arch. 


REMEMBER:—Joint failure is caused by either crum- 
bling or melting of bonding material. 


Crumbling joints (material that lacks bond) allow heat to 
penetrate, expgsing corners of brick which crack and fall 
out. This action repeats itself and soon joints are wide 
open and you need a new arch. 


Joints made of clay base cements (lacking refractoriness) 
soften at low temperatures and flux sides of brick. Bond- 
ing material and fluxed brick bubbles from joint allowing 
heat to penetrate. Result—joints deeply cut out and 
short arch life. 


KROMEPATCH Cement is primarily chrome ore—does 
not crumble, squeeze out or flux brick. Use it and avoid 
short ARCH and refractory lining life. - 


(KROMEPATCH does prolong the service life of 
furnace linings.) 


“Distributors in Principal Cities’ 


E.J.LAVINO AND COMPANY 


1930 


REFRACTORIES DIVISION 
CHROME, MAGNESITE AND SILICA REFRACTORIES 
BULLITT BUILDING PHILADELPHIA 


_ “Pioneers in Chrome Refractories’’ 
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DAVIS VALVE SPECIALTIES for 
automatic-pressure and flow control 


4 


Pressure » 
Regulator , Steel valves for 
Reduces boiler pressure to t A simple, single-seated 
the correct low pressure de- svalve for controlling liquid 
sired, and maintains it 


_ levels in open tanks or 
automatically and Monel Metal reservoirs. No leak- 


ing or sticking. 


| a 7 Stop and 


Automatically prevents 
ing a valve unaffected by Davis Valves 


For every service requir- 


a reverse flow from head- 

r er to boiler. Protected 
on your most im- 

Operated by some 


from scale formation and i 
xpansion. Can be 


the internal pressure. 


Relief Valve 


¥ Holds tight under high con- “2 Pressure Valve 
denser vacuum, relieves 4 d The original semi-bal- 
. to the atmosphere at a .f anced valve for maintain- 
fraction of a pound |; % ing an exhaust back 
pressure. Will not 
. Mance neg- . stick or leak. . 
ligible. 


REGULATOR COMPANY 


2545 S. Washtenaw Avenue, Chicago, III. 
New York, 71 Fulton Street 
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really means is this: 
That whatever your pumping 
requirements may be, there is 
a Goulds pump to fulfill them. 
That wherever you may be, 
there is a complete stock of 
Goulds pumps near you, and 
there is a Goulds representa- 
tive close at hand, always ready 
to give you expert assistance. 


Goulds Service| 
Means You 


Hundreds of industrial plants are benefiting by the eco- 
nomical operation of Goulds pumps, and by their absolute 
dependability, both in every-day service and in emergencies. 
The efficiency and dependability of these pumps are the 
direct result of 82 years of pump making. 


In a word, the complete facilities of the world’s largest 
plant devoted exclusively to the manufacture of pumps are 
available to industry in the solution of pumping problems. 
You can obtain these services simply by calling the Goulds 
representative in your city, or writing the nearest branch 


office or the main office. 


GOULDS PUMPS, Inc., Seneca Falls, N.Y. 


yi) 


a 


HAT Goulds service Warehouses . Inspections Industries 


BRANCHES: 


*BOSTON 
194 Congress Street 
*CHICAGO 
12-14 So. Clinton Street 
HOUSTON 


1902 Second National Bank Bldg. 


*NEW YORK 
16 Murray Street 
19 Park Place 


PITTSBURGH 


636 Henry W. Oliver Building 


*TULSA 
213 E. Archer Street 
*PHILADELPHIA 
111 North Third Street 


ATLANTA 


Citizens and Southern Bank Bldg. 


CLEVELAND 
Union Trust Building 


*Branch Warebouses 


Representatives in all 
Principal Cities 
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We Manufacture 


Cut Gears of all kinds 
Micarta Pinions 
Micarta Timing Gears 
Flexible Couplings 


a Gear Rack 
: biggest factor in satisfactory service and long 
; life is the proper selection of the right unit for your er $ 


4 special requirements. Our Engineering Department is 
at your service to help select the proper drive for your 


special job. 
There is a “TITAN” Reducer to fit every require- — 
ment in horsepower and reduction ratio. They are 
available in either herringbone or helical types. ee & on 
IXL-TITAN Reducers are backed by over 70 years Pal 
engineering and manufacturing experience. MACHINE Co. 
: ti 111 N. CANAL ST. 
Write for book giving complete information 
Dept. 53 


YES, we would like to receive 
full information on the IXL 
“TITAN” Line. - 


GEAR MACHINE CO. 


111 N. CANAL ST. Dept. 53 CHICAGO ILL. y 2 
Sales and Engineering Offices in All Principal Cities U. S. A. and Canada 
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ccumulators (Hydraulic) 
* Farrel-Birmingham Co. (Inc.) 


Aftercoolers (Air) 
* Foster Wheeler Corp’n 
* Ingersoll-Rand Co. 
Pump & Compres- 


r Co. 
* Machinery Co. 


Air Conditioning Apparatus 
* Buffalo Forge Co. 
* Carrier Engineering Corp’n 
* Drying Systems (Inc.) 
* Sturtevant, B. F., Co. 


Air Cooled Bottoms for Powdered 
Fuel Furnaces 
* Allen-Sherman-Hoff Co. 


Air Washers 
* Badger, E. B., & Sons Co. 
* Buffalo Forge Co. 
* Carrier Engineering Corp’n 
* Drying Systems (Inc.) 
* Sturtevant, B. F., Co 


Alloys 
* a Co. of America 
* Parker Appliance Co. 


Aluminum 
* Aluminum Co. of America 


Ammeters 
* Bristol Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Anemometers 
Weber, F., Co. (Inc.) 


Annealing 
* American Metal Treatment Co. 
* Westinghouse Elect. & Mfg. Co. 


Arches (Boiler Furnace) 
* Combustion Engrg. Corp'n 
* McLeod & Henry Co. 


Asbestos Products 
* Garlock Packing Co. 


Ash Handling Systems 
* Allen-Sherman-Hoff Co. 
* Combustion Engrg. Corp’n 
* Link-Belt Co. 


Ash Hoppers (Cast Iron) 
* Allen-Sherman-Hoff Co. 


Ash Removal Systems 
* Allen-Sherman-Hoff Co. 


‘Ash Storage Tanks (Cast Iron) 
* Allen-Sherman-Hoff Co. 


abbitt Metal 
* Reeves Pulley Co. 


Balls (Brass and Bronze) 
* Gwilliam Co. 


Balls (Cast Iron, Chilled) 
* Fuller Lehigh Co. 


Balls (Steel) 
* Gwilliam Co. 
* New Departure Mfg. Co. 


Barometers 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Barrels (Shop) 
* Breese Bros. Co. 


Barrels (Tumbling) 
* Farrel-Birmingham Co. (Inc.) 


Bars (Aluminum) 
* Aluminum Co. of America 


Bearings (Ball) 
* Fafnir Bearing Co. 
* Gwilliam Co. 
* New Departure Mfg. Co. 
* Norma-HoffmannBearingsCorp’n 
* Strom Bearings Co. 


Bearings (Roller) 
* Gwilliam Co. 
* Norma-HoffmannBearingsCorp’n 
* Reeves Pulley Co. 
Rollway Bearing Co. (Inc.) 
* Timken Roller Bearing Co. 


Bearings (Self-Oiling) 
* Farrel-Birmingham Co. (Inc.) 
Johnson, Carlyle, Machine Co. 
* Jones, W. A., Fdry. & 
* Link-Belt Co. 
Wood’s, T. B., 


Mach. Co. 
Sons Co. 
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ME Continued on Pages 38, 40, 


42, 48 50, 52 and 54 


Bearings (Tapered Roller) 
* Timken Roller Bearing Co. 


Bearings (Thrust) 

* Fafnir Bearing Co. 

General Electric Co. 

Gwilliam Co. 

New Departure Mfg. Co. 
Norma-HoffmannBearingsCorp n 
Rollway Bearing Co. (Inc.) 

* Strom Bearings Co. | 

* Timken Roller Bearing Co. 


ee 


Belt Dressing 
* Alexander Bros. (Inc.) 
Ghicago Rawhide Mfg. Co. 
* Dixon, Joseph, Crucible Co. 


Belt Lacing 
* Bristol 
Chicago Rawhide Mfg. Co. 


Belt 
* Jones, W. A., Fdry. & Mach. Co. 


* Smidth, F. L., & Co. 
Wood's, B., Sons Co. 


Belting (Convevor. Transmission) 
* Alexander Bros. (Inc.) 
Chicago Mfg. Co! 
Goodrich, B , Rubber Co. 


Belting (Leather) 
* Alexander Bros. (JInc.) 


Benders (Tube) 
* Parker Appliance Co. 


Bending Machines (Hand) 
* Parker Appliance Co. 


Bench Legs 
* Lupton’s, David, Sons Co. 


Bending and Straightening Machines 
* Farrel-Birmingham Co. (Inc.) 


Billets (Steel) 
Stanley Elect. Tool Co. 
* Timken Roller Bearing Co. 


Bins and Shelving (Steel) 
* Breese Bros. Co. 


Blocks (Cork) 
* Armstrong Cork & Insulation Co. 


Blocks (Pillow) 
* Farrel-Birmingham Co. (Inc.) 
Rollway Bearing Co. (Inc.) 


Blowers (Centrifugal) 
* Buffalo Forge Co. 
* De Laval Steam Turbine Co. 
* General Electric Co. 
* Ingersoll-Rand Co. 
* Sturtevant, B. F., Co. 
* Terry Steam Turbine Co. 
* Westinghouse Elect. & Mfg. Co. 


Blowers (Fan) 
* Buffalo Forge Co. 
* Century Electric Co. 
* Green Fuel Economizer Co. 
* Sturtevant, B. F., Co. 
° Westinghouse Elect. & Mfg. Co. 


Blowers (Pressure) 
* Buffalo Forge Co. 
* Ingersoll-Rand Co. 
* Schutte & Koerting Co. 
* Sturtevant, B. F., Co. 


Blowers (Steam Jet) 
* Sehutte & Koerting Co. 


Blowers (Turbine) 
* Buffalo Forge Co. 
* De Laval Steam Turbine Co. 
* Sturtevant, B. F., Co. 
* Terry Steam Turbine Co. 
* Westinghouse Elect. & Mfg. Co. 


Blueing (Metal) 
* American Metal Treatment Co. 


Board (Cork) 
* Armstrong Cork & Insulation Co 


Boards, Drawing 
Weber, F., Co. (Inc.) 


Boiler Baffles 
* Babcock & Wilcox Co. 
* McLeod & Henry Co. 


Boiler Compounds 
Dearborn Chemical Co. 
* Dixon, Joseph, Crucible Co. 


Boiler Feed Water Treatment 
Dearborn Chemical Co. 


Boiler Fronts 
* Babcock & Wilcox Co. 
* Erie City Iron Works 


Boiler Furnace Construction 
* Erie City Iron Works 
* Fuller Lehigh Co. 


Boiler Settings (Steel Cased) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* McLeod & Henry Co. 
* Vogt, Henry, Machine Co. 


Boilers (Heating) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Keeler, E., Co. 
* Union Iron Works 


Boilers (Locomotive) 
* Combustion Engrg. Corp'n 
* Erie City Iron Works 
* Keeler, E., Co. 
* Union Iron Works 


| Boilers (Marine, Scotch) 


* Combustion Engrg. Corp’n 
* Erie City Iron Works 


Boilers (Marine, Water Tube) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp’n 
* Connelly, D., Boiler Co. 
* Erie City Iron Works 
* Springfield Boiler Co. 


Boilers (Portable) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
Frick Co. (Inc.) 
* Keeler, E., Co. 
* Union Iron Works 


Boilers Horizontal Return) 

* Cole, R. Mfg. Co. 

* Engrg. Corp’n 

* Connelly, D., Boiler Co. 

* Erie City Iron Works 

* Keeler, E., Co. 

* Union Iron Works 

* Vogt, Henry, Machine Co. 

* Wickes Boiler Co. 


Boilers (Tubular, Vertical Fire) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Keeler, E., Co. 
* Union Iron Works 


Boilers (Waste Heat) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Wickes Boiler Co. 


Boilers (Water Tube, Horizontal) 
* Babcock & Wilcox Co. 
Cole, R. D., Mfg. Co. 
Combustion Engrg. Corp’n 
Connelly, D., Boiler Co. 
Erie City Iron Works 
Keeler, E., Co. 

Springfield Boiler Co. 
Union Iron Works 

Vogt, Henry, Machine Co. 
Wickes Boiler Co. 


Boilers (Water Tube, Inclined) 
abcock & Wilcox Co. 

Combustion Engrg. Corp’n 

Erie City Iron Works 

Keeler, E., Co 

Union Iron Works 

Vogt, Henry, Machine Co. 

Wickes Boiler Co. 


Boilers (Water Tube, Vertical) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 

: Keeler, E., Co. 

* 


Union Iron Works 
Wickes Boiler Co. 


Boxes (Journal) 
* Farrel-Birmingham Co. (Inc.) 
Rollway Bearing Co. (Inc.) 
Boxes (Shelf, Shop, Tote) 
* Breese Bros. Co. 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 


For Alphabetical List 
of Advertisers 
See Page 172 


Boxes (Tool, Tote) 
* Lupton’s, David, Sons Co. 


Brackets (Pipe) 
* Grinnell Co. 


Breechings (Smoke) 
* Combustion Engrg. Corp’n 
* Vogt, Henry, Meciine Co 


Brick (Cork) 
* Armstrong Cork & Insulation Co. 


Brick (Fire) 
* Bernitz Furnace Appliance Co. 
* Botfield Refractories Co. 
* Lavino, E. J., & Co. 
* McLeod & Henry Co. 


Brick (Insulating) 
* Armstrong Cork & Insulation Co. 


Bridgewalls (Furnace) 
* McLeod & Henry Co. 


Broaching Machines (Hydraulic) 
Oilgear Company 


Buckets (Elevator) 
* Breese Bros. Co. 
* Link-Belt Co. 


Bunkers (Coal and Ash) 
* Allen-Sherman-Hoff Co. 
* Kennedy-Van Saun Mfg. & 
Engrg. Corp’n 


Burners (Gas and Oil Combined) 
* Coen Co. (Inc.) 
* Peabody Engrg. Corp’n 


Burners (Oil) 
* Bethlehem Steel Co. 
* Coen Co. (Inc. 
* Combustion Engrg. Corp’n 
* Peabody Engrg. Corp’n 
* Schutte & Koerting Co. 


Burners (Powdered Fuel) 
Coen Co. (Inc.) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Fuller Lehigh Co. 
* Kennedy-Van Saun Mfg. & 
Engrg. Corp’n 
* Peabody Engrg. Corp’n 
* Riley Stoker Corp'n 


Burners (Powdered Fuel, Oil and Gas 
Combined) 
* Coen Co. (Inc.) 


Bushings (Bronze) 
Wood, T. B., Sons Co. 


abinets (Blue Print Filing) 
Weber, F., Co. (Inc.) 


Calcium Carbide 
* Union Carbide Sales Co. 


Calorimeters 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Cams 
* Hartford Special Machinery Co. 


Cans (Oily Waste and Paper) 
Nugent, Wm. W., & Co. (Inc.) 


Casehardening 
* American Metal Treatment Co. 
* Westinghouse Elect. & Mfg. Co. 


Casings (Steel, Boiler) 
* Combustion Engrg. Corp’n 
* Vogt, Henry, Machine Co. 


Castings (Acid Resistant) 
* Bethlehem Steel Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Fuller Lehigh Co. 
Walworth Co. 


Castings (Aluminum) 
* Aluminum Co. of America 
Wood's, T. B., Sons Co. 


Castings (Aluminum, Die Cast) 
* Parker Appliance Co. 


Castings (Brass) 
* Bethlehem Steel Co. 
* Croll-Reynolds Engineering Co. 
* Economy Pumping Machy. Co. 
* Edward Vaive & Mfg. Co. 
* Parker Appliance Co. 
Walworth Co. 
Castings (Bronze) 
* Bethlehem Steel Co. 
* Ashcroft Hancock 
nec. 
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Comparison finds them superior 


When a progressive drop hammer builder goes to the 
expense of trying and testing the various types of 


bearings for the one which will best serve its very rigid 


requirements ... you can bet that performance, and | 
not prejudice, will decide the issue. The Erie Foundry = 
Company has tested them all, and here’s why New De- 


parture Ball Bearings were chosen for all shafts in their 
motor-driven hammer: 


@ Because they start easier and run smoother, save 
power. 

@ Because they prevent wear more effectively, hence 
eliminate those misalignments which seriously af- 
fect proper hammer operation. 

@ Because they need less attention than any other 
type ... fewer relubrications, no adjustments. 28 

@ Because any side strains are easily taken care of, x 
by their generous thrust capacity. 

@ Because they generally outlast any machine into ; 
which they are properly installed. 


You can buy New Departures in a thousand cities. 


The name of your local distributor upon request. 


Engineering consultation service without obligation at 
The New Departure Mfg. Company, Bristol, Connecticut. 


1612 NOTHING ROLLS LIKE A BALL 
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* Economy Pumping Machy. Co. 
Walworth Co. 
Wood's, T. B., Sons Co. 


Castings (Die-Molded) 
* Aluminum Co. of America 
* Veeder-Root (Inc.) 


Castings (Heavy 
* 4 Ro. of America 
* Bethlehem Steel Co. 
: Erie City Iron Works 
* Farrel-Birmingham Co. (Inc.) 
* Fuller Lehigh Co. 
Poole Engrg. & Machine Co. 


Castings (Iron) 

* Bethelehem Steel Co. 

* Builders Iron Foundry 

* Cole, R. D., Mfg. Co. 

* Combustion Engrg. Corp 

* Croll-Reynolds Co. 

* Economy Pumping Machy. Co. 

* Erie City Iron Works 

* Farrel-Birmingham Co. (Inc.) 

* Fuller Lehigh Co. 

* Garlock Packing Co. 

* Jones, W. A.. Fdry. & Mach. Co. 

* Kennedy-Van Saun Mfg. & 
Engrg. Corp’n 


* Nordberg Mfg. Co. 
Poole Engrg. & Machine Co. 
* Vogt, Heary, Machine Co. 
Wood’s, T. B., Sons Co. 


Castings (Iron, Comet) 
* Fuller Lehigh Co 


Cast (Monel Metal) 
* Nickel Co. (Inc.) 


Castings (Nickel) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Farrel-Birmingham Co. (Inc.) 
* International Nickel Co. (Inc.) 


Castings (Semi-Steel) 

Builders Iron Foundry 

Croll-Reynolds Engrg. Co. (Inc.) 

Erie City Iron Works 

Farrel-Birmingham Co. (Inc.) 

Kennedy-Van Saun Mfg. & 
Engrg. Corp’n 

Link-Belt Co. 

Nordberg Mfg. Co. 

Poole Engrg. & Machine Co. 

Vogt, Henry, Machine Co. 

Walworth Co. 

Wood's, T. B., Sons Co. 


Castings (Steel) 
* Bethelehem Steel Co. 
* Falk Corporation 
* Kennedy-Van Saun Mfg. & 
Engrg. Corp’n 
* Link-Belt Co. 
Reading Steel Casting Co. (Inc.) 
* Springfield Boiler Co. 
Walworth Co. 


Cement (Asbestos) 
* Armstrong Cork & I:fsulation Co. 
Walworth Co. 


Cement (Insulating Heat) 
* Armstrong Cork & Buctuten Co. 


Cement (Iron and Steel) 
Smooth-On Mfg. Co. 


Cement (Pipe Joint) 
Smooth-On Mfg. Co. 


Cement (Refractory) 
* Babcock & Wilcox Co. 
* Botfield Refractories Co. 
* Lavino, E. J., & Co. 
* McLeod & Henry Co. 


Cement (Water Resistant) 
Smooth-On Mfg. Co. 


Centrifugals Sugar) 
—— Pump & Mach’ry 


“* 


* 


Chain Belts sa Links 
* Boston Gear Works Sales Co. 
* Diamond Chain & Mfg. Co. 
* Jones, W. A., Fdry. & Mach. Co. 
* Link-Belt Co. 
* Morse Chain Co. 
* Whitney Mfg. Co. 


Chains (Block) 
* Boston Gear Works Sales Co. 


Chains and Sprockets (Power Trans- 
mission) 

Boston Gear Works Sales Co. 

Diamond Chain & Mfg. Co. 

Link-Belt Co. 

Morse Chain Co. 

Philadelphia Gear Works 

Whitney Mfg. Co. 


Chargi g Machines — 
y 3 Niles Crane Hoist 


Machines 
* Jones & Lamson Machine Co. 


Chucks (Magnetic) 
General Electric Co. 


Chutes 
* Breese Bros. Co. 
* Link-Belt Co. 


Circuit Breakers 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Clamps (Pipe and Pipe-Joint) 
* Grinnell Co. 
Walworth Co. 
* Yarnali-Waring Co. 


Clocks Room) 
Bristol Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Cloth (Rubber) 
* Garlock + 4 Co. 
Goodrich, B. F., Rubber Co. 


Cloth a 
Co. (Inc.) 


Clutches 

* Farrel-Birmingham Co. (Inc.) 
Johnson, Carlyle, Machine Co. 

* Jones, W. A., Fdry. & Mach. Co 

* Link-Belt Co. 

* Philadelphia Gear Works 

* Reeves Pulley Co. 
Wood's, T. B., Sons Co. 


Clutches (Reverse) 
Johnson, Carlyle, Machine Co. 


Coal and Ash Handling Machinery 
* Combustion Engrg. Corp’n 
* Link-Belt Co. 
* Shepard Niles Crane & Hoist 
Corp’n 
Coal Bins 
* Erie City Iron Works 
* Link-Belt Co. 


Coal Breakers and Cleaners 
* Pennsylvania Crusher Co. 


Coal Mining Machinery 
* General Electric Co. 
* Ingersoll-Rand Co. 
* Westiaghouse Elect. & Mfg. Co. 


Coaling Stations (Locomotive) 
* Link-Belt Co. 


Cocks (Air and Gage) 

* Ashton Valve Co. 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 

* Crane Co. 

* Fairbanks Co. 

* Jenkins Bros. 
Lunkenheimer Co. 
Merco Nordstrom Valve Co. 
Nicholson. W. H.. & Co. 
Parker Appliance Co. 
Reading Steel Casting Co. (Inc.) 
Vogt, Henry, Machine Co. 
Walworth Co. 


Cocks (Blow-Off) 

* Crane Co. 

* Fairbanks Co. 

* Homestead Valve Mfg. Co. 
Lunkenheimer Co. 

* Merco Nordstrom Valve Co. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


Coils (Pipe) 
* Siacionm Co. of America 
* Badger, E. B., & Sons Co. 
* Grinnell Co. 
Heat Transfer Products (Inc.) 
* Midwest Piping & Supply Co. 
* Superheater 
* Vogt, Henry, Machine Co. 


Collars (Shaft) 
* 
Wood’s, T. B., Sons Co. 


Coloring (Metal) 
* American Metal Treatment Co. 


Combustion (CO:2) Recorders 
* Brown Instrument Co. 
* Permutit Co. 
* Republic Flow Meters Co. 


Compressors (Air) 
* Air Preheater Co 
* Allis-Chalmers Mfg. te. 


* De Laval Steam Turbine Co. 
* Fairbanks, Morse & Co. 
* General Electric Co. 
* Goulds Pumps (Inc.) 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Pennsylvania Pump & Compres- 
sor Co. 
: Sullivan Machinery Co. 
Elect. & Mfg. Co. 
Pump & Mach’ry 
Corp’n 


Compressors (Ammonia) 
Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Vogt, Henry, Machine Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Compressors (Gas) 
* De Laval Steam Turbine Co, 
* General Electric Co. 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* “es Pump & Compres- 


r Co. 
* Pump & Mach’ry 
Corp’n 
(Ammonia) 
Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Vogt, Henry, Machine Co. 


Condensers (Barometric) 

Buffalo Steam Pump Co. 

Foster Wheeler Corp’n 

Ingersoll-Rand Co. 

Kellogg, M. W., Co. 

ge ge Elect. & Mfg. Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach'ry 
Corp’n 


Condensers (Jet) 

* Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

Foster Wheeler Corp’n 

Ingersoll-Rand Co. 

Nordberg Mfg. Co. 

Schutte & Koerting Co. 

Westinghouse Elect. & Mfg. Co. 

Wheeler, C. H., Mfg. Co. 

Worthington pe & Mach’ry 
Corp’n 


Condensers (Surface) 
* Allis-Chalmers Mfg. Co. 
* Foster Wheeler Corp’n 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Elect. & Mfg. Co. 
* Wheeler, C. H., Mfg. bag 
* Worthington Pump & Mach’ry 
Corp’n 


Conduit (Electrical) 
* Aluminum Co. of America 


Control Systems (Speed, Machinery) 
* American Fluid Motors Co. 
Oilgear Company 


Controllers (Condensate) 
* Bailey Meter Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Controllers (Damper) 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Controllers (Electric) 
Allen-Bradley Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Controllers (Filter Rate) 
* Builders Iron Foundry 
* Simplex Valve & Meter Co. 


Controllers 

Bailey Meter Co 

Bristol Co. 

Brown Instrument Co. 

Consolidated Ashcroft Hancock 
(Inc.) 

Davis Regulator Co. 

* Fisher Governor Co. 

* General Electric Co. 

* Simplex Valve & Meter Co. 


a. (Valve, Electrically Oper- 


* Bailey Meter Co. 
* Bristol Co. 
* Brown Instrument Co. 


Converters (Electric) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


* 


Conveying Machinery 
* Combustion Engrg. Corp’n 
* Jones, W. A., Fdry. & Mach. Co. 
* Link-Belt Co. 
* Shepard Niles Crane & Hoist 
Corp’n 


Conveying Systems (Pneumatic) 
* Allen & Billmyre Co. (Inc.) 
* Allington & Curtis Mfg. Co. 
* Sturtevant, B. F., Co 


Conveying Systems (Pneumatic Pow- 
dered Coal) 
* Fuller Lehigh Co. 


Conveyors (Belt) 
Saun Mfg. & 
Engrg. Corp’n 
* Link-Belt Co. 


Conveyors (Bucket, Pan or Apron) 
Jones, W. A., Fdry. & Mach. Co. 
* Link-Belt Co. 


Conveyors (Chain) 
* Link-Belt Co. 


Conveyors (Screw) . 
* Saun Mfg. & 
grg. Corp’n 
* Link: Belt Co. 


Cooling poate (Spray) 
* Badger, E. B., & Sons Co. 
* Schutte & Koerting Co. 
* Yarnall-Waring Co. 


Cooling Towers 
* Badger, E. B., & Sons Co. 
Fluor Corporation (Ltd.) 
* Foster Corp’n 
* Wheeler, C. H., Mfg. Co. 


Copper (Drawn) 
Roebling’s, John A., Sons Co. 


Cork (Granulated and Corkboard) 
* Armstrong Cork & Insulation Co. 


Counters (Revolution) 
* Ashton Valve Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Veeder-Root (Inc.) 


Countershafts 
* Builders Iron Foundry 
Wood's, T. B., Sons Co 


Couplings (Compression) 
* Nicholson, W. H., & Co. 
Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


Couplings (Pipe) 
* Crane Co. 
Lunkenheimer Co. 
Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance "Co. 
Walworth Co. 


Couplings (Shaft) 

* Allis-Chalmers Mfg. Co. 

Bartlett Hayward Co. 

Boston Gear Works Sales Co. 

De Laval Steam Turbine Co. 

Falk Corporation 

Farrel-Birmingham Co. (Inc.) 

Foote Bros. Gear & Machine Co. 

Gears & Forgings (Inc.) 

James, D. O., Mfg. Co. 

Jones, W. A., - & Mach. Co. 

Link-Belt Co, 

Nicholson, , & Co. 

Nordberg g. % 

Philadelphia Gear Works 

Poole ry oe & Machine Co. 

Smith & 

* Terry Steam Turbine Co. 

* Westinghouse Elect. & Mfg. Co. 
Wood’s, T. B., Co. 


Couplings (Shaft, Cut-Off) 
Johnson, Carlyle, Machine Co. 


Couplings (Tubing) 
Nugent, Wm. W., & Co. (Inc.) 
* Parker ‘Appliance’ Co. 


Couplings (Universal) 
* Gears & Forgings (Inc.) 
Wood’s, T. B., Sons Co. 


Coverings (Pipe and Tank) 
* Armstrong Cork & Insulation Co. 


Coverings (Steam Pipe) 
* Armstrong Cork & Insulation Co. 
Walworth Co. 


Cranes (Electric Traveling) 
* Armington Engineering Co. 
* Shepard Niles Crane & Hoist 
Corp’n 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 
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READING ‘SERIES 


READING os steel | 


specializing f r quality valves and fil ittings: 
‘There can be no compromise with 


AN ASSOCIAT! 
COMPANY OF 


MECHANICAL ENGINEERING—ADVERTISING SECTION 


SPECIFY 


ORE than or- 

dinary foundry 
knowledge is re- 
quired to produce 
dependable cast 
steel valves. Correct 
design and scientific control of every 
stage of manufacture is of highest 
importance—from the selection of 
proper sand, correct moulding meth- 
ods and control of pouring tempera- 
tures to the accuracy of machining 
and thoroughness of the final test. 


You are safe when you specify 
“READING.” Reading research and 
production facilities are of the high- 
est order. Our engineering staff is at 
your service. Address 


READING STEEL CASTING CO., Inc. 
An Associate Company of the American Chain Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Offices and Warehouses: 

Boston Charlotte Chicago Cleveland 
Detroit Hartford Houston New York 
Philadelphia Pittsburgh Rochester 
St.Louis SanFrancisco Tulsa 


Also stocked by the Grinnell Compan 
of the Pacific, Los Angeles ad 


Electric Cast Steel 
VALVES as FEE 


You ARE SAFE 
WHEN YOU 


“READING” 


PES 
AND FITTINGS i 
Working Pressure.Water, | 
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Cranes (Gantry) 
* Link-Belt Co. 
* Shepard Niles Crane & Hoist 
Corp’n 


Cranes (Hand Power) 
* Armington Zogineering Co. 
* ~—— Niles Crane & Hoist 


Cranes(Jib) 
* Farrel-Birmingham Co. (Inc.) 
* Shepard Niles Crane & Hoist 
Corp’n 


Cranes (Transfer) 
* Shepard Niles Crane & Hoist 
Corp’n 


Crucibles (Graphite) 
* Dixon, Joseph, Crucible Co. 


Crushers (Clinker) 
* Farrel-Birmingham Co. (Inc.) 


Crushers (Coal) 

* Erie City Iron Works 

* Fuller Lehigh Co. 

* Kennedy-Van Saun Mfg. & 
Engrg. Corp’n 

* Link-Belt Co. 

* Pennsylvania Go. 

* Smidth, F. L., & 


Crushers (Gyratory) 
* Kennedy-Van Saun 
Engrg. Corp’n 


Crushers (Hammer) 
* Pennsylvania Crusher Co. 


Crushers (Jaw) 
* Farrel-Birmingham Co. (Inc.) 
* Kennedy-Van Saun Mfg. 
Engrg. Corp’n 


Crushers (Ore and Rock) 
* Allis-Chalmers Mfg. Co. 
* Farrel-Birmingham Co. “(Inc.) 
* Fuller Lehigh Co. 
* Nordberg Mfg. Co. 
* Pennsylvania Crusher Co. 


Crushers (Roll) 
* Fuller Lehigh Co. 
* Kennedy-Van Saun 
Engrg. Corp’n 
* Link-Belt Co. 
* Pennsylvania Crusher Co. 


Crushing and Grinding Machinery 
* Allis-Chalmers Mfg. Co. 
* Farrel-Birmingham Co. ‘(Inc.) 
* Fuller Lehigh Co. 
* Pennsylvania Crusher Co. 
* Smidth, F. L., & Co. 
* Worthington ‘Pump & Mach’ry 
Corp’n 


Cups (Grease) 

Crane Co. 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 
Walworth Co. 


Mfg. & 


Mfg. & 


Cups (Oil) 
Consolidated Ashcro#& Hancock 
Co. (Inc.) 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 
Nugent, Wm. W., & Co. (Inc.) 
Walworth Co. 


Cutters (Milling) 
* Whitney Mfg. Co. 


Cutters (Pipe) 
Walworth Co. 


Debumidifying Apparatus 
* Carrier Engineering Corp’n 
* Drying Systems (Inc.) 
Heat Transfer Products (Inc.) 
* Sturtevant, B. F., 


Desuperheaters 
* Babcock & Wilcox Co. 
* Superheater Co. 


Die Heads (Thread Cutting, Self- 
opening) 
* Jones & Lamson Machine Co. 


Dies (Punching and Stamping) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Dies (Thread Cutting) 
* Jones & Lamson Machine Co. 
Walworth Co. 


Digesters 
Erie City Iron Works 
* Kellogg, M. W., Co. 


Distilling Apparatus 
* Vogt, Henry, Machine Co. 


Doors (Steel, Fire) 
* Lupton’s, David, Sons Co. 


Drafting Room 
Weber, F., Co. (Inc.) 


Drawing Instruments and Materials 
Weber, F., Co. (Inc.) 


Dredging Machinery 
* Morris Machine Works 


Dryers (Coal) 
Fuller Lehigh Co. 
* Link-Belt Co. 


Drying Apparatus 

Buffalo Forge Co. 

Carrier Engineering Corp’n 
Drying Systems (Inc.) 

Erie City Iron Works 
Farrel-Birmingham Co. (Inc.) 
Fuller Lehigh Co 

Kellogg, M. W., Co. 
Link-Belt Co. 

Sturtevant, B. F., Co. 


Dust Collecting Apparatus 
* Allington & Curtis Mfg. Co. 
* Allis-Chalmers Mfg. Co. 
* Sturtevant, B. F., Co. 


Dynamometers 
* Consolidated Ashcroft Hancock 
Co. (Inc. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 
* Wheeler, C. H., Mfg. Co. 


conomizers, Fuel 
Babcock & Wilcox Co. 
* Foster Wheeler Corp’n 
* Green Fuel Economizer Co. 
* Sturtevant, B. F., Co. 


Economizers (Integral) 
* Erie City Iron Works 


Ejectors 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

* Schutte & Koertin 
* Wheeler, C. H., 


Ejectors (Steam-Air) 
* Worthington Pump & Mach’ry 
Corp’n 
Electrodes (Arc Welding) 
asi-Arc, Incorporated 


Mie Co. 


Elevating and Conveying Machinery 
* Jones, W. A., Fdry. & Mach. Co. 
* Link-Belt Co. 


Elevators (Electric, Inclined, Portable, 


Telescopic) 
Atlantic Elevator Co. (Inc.) 
* Link-Belt Co. 


Engine Guards 
* Breese Bros. Co. 


Engine Repairs 
* Nordberg Mfg. Co. 


Engine Stops 
* Schutte & Koerting Co. 


Engines (Gas) 
* Allis-Chalmers Mfg. Co. 
* Fairbanks, Morse & Co. 
* Ingersoll-Rand Co. 
* Westinghouse Elect. & Mfg. Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Engines (Gasoline) 
* Fairbanks, Morse & Co. 
* Sturtevant, B. F., Co. 


Engines (Hoisting) 
* Fairbanks, Morse & Co. 
* Morris Machine Works 
* Nordberg Mfg. Co. 


Engines (Marine, Oil) 
* Fairbanks, Morse & Co. 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Engines (Marine, Steam) 
* Nordberg Mfg. Co 


Engines (Oil) 

Bethlehem Steel Co. 

Fairbanks, Morse & 

Ingersoll-Rand Co. 

Nordberg Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


ee ee 


Engines (Oil, Diesel) 

Allis-Chalmers Mfg. Co. 

Bethlehem Steel Co. 

Fairbanks, Morse & Co. 

Nordberg Mfg. Co. 

Westinghouse Elect. & Mfg. Co. 

Worthington Pump & Mach’'ry 
Corp’n 


Engines (Steam, Corliss) 
* Allis-Chalmers Mfg. Co. 
Frick Co. (Inc.) 
Mfg. Co. 


E es (Steam, Poppet Valve) 
mele City Iron Works 
* Nordberg Mfg. Co. 


Engines (Steam, Throttling) 
* Erie City Iron Works 
* Troy Engine & Machine Co. 


Engines (Steam, Una-Flow) 
Erie City Iron Works 
Frick Co. (Inc.) 
* Nordberg Mfg. Co. 
* Troy Engine & Machine Co. 


Evaporators 

Bartlett Hayward Co. 
Croll-Reynolds Engrg Co. (Inc.) 
Drying Systems (Inc.) 
Farrel-Birmingham Co.(Inc.) 
Foster Wheeler Corp’n 

Heat Transfer Products (Inc.) 

* Schutte & Koerting Co. 

* Vogt, Henry, Machine Co. 


Exhaust Heads 
* Sturtevant, B. 
Walworth Co. 


Exhaust Systems 
* Allington & Curtis Mfg. Co. 
* Sturtevant, B. F., Co. 


Exhausters (Gas) 

Buffalo Forge Co. 

General Electric Co. 

Green Fuel Economizer Co. 
Ingersoll-Rand Co. 

Schutte & Koerting Co. 
Sturtevant, B. F., Co 


Extractors (Oil and Grease) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


eee 


F., Co. 


(Exhaust) 

* Allen & Billmyre Co. (Inc.) 
Buffalo Forge Co. 

General Electric Co. 

Green Fuel Economizer Co. 
Sturtevant, B. F., Co. 
Westinghouse Elect. & Mfg. Co. 


Feeders (Pulverized Fuel) 
* Combustion Engrg. Corp’n 
* Fuller — Co. 
* Smidth, F. L., & Co. 
Filters (Air) 
Staynew Filter Corp’n 
Filters (Air, Pipe Line) 
Staynew Filter Corp’n 


Filters (Oil) 


Nugent, Wm. W., & Go. (Inc.) 
* Permutit Co. 


Filters (Water) 
* International Filter Co. 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 


Filtration Plants (Industrial) 
* International Filter Co. 
* Permutit 
* Scaife, Wm. B., & Sons Co. 


Fittings (Ammonia) 
* Crane Co. 
Frick Co. (Inc.) 
Tube-Turns (Inc.) 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Fittings (Brass) 
Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


Fittings (Compression) 
* Lunkenheimer Co. 
Nugent, Wm. W., & Co. (Inc.) 


Fittings (Corrosion Resisting) 
Tube-Turns (Inc.) 
Fittings (Flanged and Pipe) 
* Barco Mfg. Co. 
Builders Iron Foundry 
Crane Co. 
Edward Valve & Mfg. Co. 
Grinnell Co. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. . 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 


, Reading Steel Casting Co. (Inc.) 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Fittings (Hydraulic) 
* Crane 
Reading Steel Casting ‘Inc.) 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Fittings (Pipe-Brass, Bronze, Steel- 
Screwed and Flanged 
Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


Fittings for Pipe Welding 
Tube-Turns (Inc.) 


Fittings (Tank) 
* Parker Appliance Co. 


Fittings (Tube, Compression, Flared 
or Soldered) 
Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance’ Co. 


Flanges 

Crane Co. 

Edward Valve & Mfg. Co. 
Grinnell Co. 

Kennedy Valve Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
Taylor Forge & Pipe Works 
Vogt, Henry, Machine Co. 
Walworth Co. 


Flanges (Forged Steel) 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
Edgewater Steel Co. 
* Taylor For. Pipe Works 
Walworth 


Flexible Shaft Outfits 
Strand, N. A., & Co 


Floats (Copper) 
* Nicholson, W. H., & Co. 


Flood Lights (Acetylene) 
* Oxweld Acetylene Co. 


Floor Stands 

Chapman Valve Mfg. Co. 
Crane Co. 
Grinnell Co. 


Lunkenheimer Co. 

Reading Steel Casting Co. (Inc.) 
Schutte & Co. 

Wood’s, T. B., Sons Co. 


Flow Indicators 
Nugent, Wm. W., & Co. (Inc.) 


Flux (Welding) 
* Oxweld Acetylene Co. 


Fly Wheels 
* Farrel-Birmingham Co. (Inc.) 
* Nordberg Mfg. Co. 
Poole Engrg. & Machine Co. 
Wood's, T. B., Sons Co 


Foil (Aluminum) 
* Aluminum Co. of America 


* 


Forges 
* Buffalo Forge Co. 


Forgings (Aluminum) 
* Aluminum Co. of America 


Forgings (Iron and Steel) 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
* Gears & Forgings (Inc.) 
* Vogt, Henry, Machine Co. 


Forgings (Monel Metal) 
* International Nickel Co. (Inc.) 


Forgings (Nickel) 
* Gears & Forgings (Inc.) 
* International Nickel Co. (Inc.) 


Foundations (Machinery, Cork) 
* Armstrong Cork & Insulation Co. 
Korfund Co. (Inc.) 


Furnaces (Boiler) 

American Engineering Co. 

Babcock & Wilcox Co. 

Bernitz Furnace Appliance Co. 

Combustion Engrg. Corp’n 

Erie City Iron Works 

Fuller Lehigh Co. 

Kennedy-Van Saun 
Engrg. Corp’n 

Riley Stoker Corp’n 

Taylor Forge & Pipe Works 


Furnaces (Boiler, Smokeless) 
American Engineering Co. 
Babcock & Wilcox Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Riley Stoker Corp’n 


Mfg. & 


* * 


Kennedy Valve Mfg. Co. e 
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RELIABILITY FIRST! 


The TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
Steam Turbines - Gears - Shaft Couplings 


Throughout the entire thirty-eight years that 


Terry Turbines have been on the market it has. 


always been the Terry policy to build first of 
all for reliability. 


That this policy has been appreciated is shown 
by the very extensive use of Terrys where only 
the most trustworthy apparatus is permissible: 
namely in the large central stations and on 
board vessels of the U. S. Navy. 


75%, in fact, of the leading central station 
systems of the country employ Terry Turbines. 
Hundreds of Naval vessels depend on Terrys for 
driving the essential auxiliaries. 


Engineering assistance on your turbine problems gladly 
furnished without obligation. 


T-1058 
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Furnaces (Boiler, Water-Cooled) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Fuller Lehizh Co. 
* Kennedy-Van Saun 
Engrg. Corp’n 
* Riley Stoker Corp’n 


Furnaces (Industrial) 
Combustion Engrg. Corp’n 
Detroit Electric Furnace Co. 
* Erie City Iron Works 
* Fuller Lehigh Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Furnaces (Powdered Coal) 
* Combustion Engrg. Corp’n 
* Erie City Iron works 
* Fuller Lehigh Co. 


Mfg. & 


Gee Boards 
* Ashton Valve Co. 
* Bailey Meter Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft 
Co. (Inc.) 


Gage Glasses 
Consolidated Ashcroft 
Co. (Inc.) 
* Bros. 
Jalworth Co. 


Gage Testers 
* Ashton Valve Co. 
* Ashcroft 


Gages (Altitude) 
* Ashton Valve Co. 
* Consolidated Ashcroft 
Co. (Inc.) 


Gages (Ammonia) 
* Ashton Valve Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Vogt, Henry, Machine Co. 


Gages (Differentia) Pressure) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Republic Flow Meters Co. 
Gages (Draft) 
Ashton Valve Cc. 
Bailey Meter Co. 
Bristol Co. 
Brown Instrument Co. 
Co. (Inc.) 
Peabody Engrg. Corp’n 
Republic Flow Meters Co. 


Gages (Hydraulic) 
* Ashton Valve Co. 
* Bristol Co. 
* Brown Instrument Co. ‘ 
* Consolidated Ashcroft Hancock 
i Co. (Inc.) 


Gages (Liquid Depth) 
* Bailey Meter Co. 
* Brown Instrument Co. 


Gages (Liquid Level) 
* Meter Co. 
* Bristol Co. 
* Brown Instrument Co. 
Lunkenheimer Co. 
Nugent, Wm. W., & Co. (Inc.) 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Gages (Loss of Head) 
* Brown Instrument Co. 
* Builders Iron Foundry 
* Simplex Valve & Meter Co. 


Gages (Measuring, Surface, Depth, 
Dial, Etc.) 
* Norma-HoffmannBearingsCorp’n 


Gages (Pressure) 
Ashton Valve Co. 
* Bailey Meter Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gages (Rate of Flow) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Builders Iron Wee to. 
Nugent, Wm. ag 
* Simplex Valve & Meter Co 


Gages (Steam) 
Nugent, Wm. W., & Co. (Inc.) 


Hancock 


Hancock 


Hancock 


Hancock 


+e 


Gages (Vacuum) 
* Ashton Valve Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


es (Water) 

Ashton Valve Co. 

Bristol Co. 

Brown Instrument Co. 

Hancock 
(Inc.) 

Co. 

Jenkins Bros. 

Lunkenheimer Co. 

Nathan Mfg. > 

Nugent, Wm. , & Co. (Inc.) 

Reading Steel See Co. (Inc.) 

* Simplex Valve & Meter Co. 

* Yarnall-Waring Co. 


Gages (Water Level) 
* Bailey Meter Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Lunkenheimer Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Gages (Water or 
Nugent, Wm. W 


Gas 
* t-O-Lite Co. 


& Co. (Inc.) 


Gas 
* Linde Air Products Co. 


Gas (Oxygen) 
* Linde Ai Air Products Co. 
Gaskets 


* Garlock Packing Co. 

* Jenkins Bros. 
Smooth-On Mfg. Co. 
Walworth Co. 


Gaskets (Copper-Cork) 
* Armstrong Cork & Insulation Co. 


Gaskets (Copper and Steel) 
* Taylor Forge & Pipe Works 


Gaskets (Cork) 
* Armstrong Cork & Insulation Co. 


Gaskets (Leather) 
Chicago Rawhide Mfg. Co. 


Gaskets (Rubber) 
* Garlock ie Co. 
Goodrich, B. F., Rubber Co. 


Gates (Blast) 
* Farrel-Birmingham Co. (Inc.) 


Gates (Cut-Off) 
* Link-Belt Co. 


Gates (Sluice) 
* Allen-Sherman-Hoff Co. 
* Chapman Valve Mfg. Co. 


Gear Blanks 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
Edgewater Steel Co. 
* Farrel-Birmingham Co. (Inc.) 
* Gears & Forgings (Inc.) * 


Gear Cutting Machines — 
* Gears & Forgings (Inc.) 


Gears (Bevel) 
Chicago Rawhide Mfg. Co. 
* Gears & Forgings (Inc.) 
* Hartford Special Machinery Co. 
* Jones, W. A., Fdry. & Mach. Co. 
Poole Engrg. & Machine Co. 
* Westinghouse Elect. & Mfg. Co. 


Gears (Bronze) 

* Boston Gear Works Sales Co. 
Chicago Rawhide Mfg. Co. 
Farrel-Birmingham (Inc.) 
Foote Bros. Gear & Machine Co. 
Gears & Forgings (Inc.) 
Horsburgh & Scott Co. 

James, D. O., Mfg. Co. 

Jones, W. A., Fdry. & Mach. Co. 
Philadelphia "Gear Works 
Elect. & Mfg. Co. 
Wood’s, T. B., Sons Co. 


Gears (Cast 
Wood's, 


Gears (Fibre) 

* Boston Gear Works 4 Co. 
Chicago Rawhide Mf, 

* Farrel-Birmingham Co. (Inc.) 

* Foote Bros. Gear & Machine Co. 

* Gears & Forgings (Inc.) 

* General Electric Co. 

* a & Scott Co. 

* James, D. O., Mfg. Co. 


., Sons Co. 


* Jones, W. A., Fdry. & Mach. Co. 
* Philadelphia ‘Gear Works 
* Westinghouse Elect. & Mfg. Co. 


Clutch) 


Johnson, Carlyle, Machine Co. 


Gears (Helical) 
Boston Gear Works Sales Co. 
: De Laval Steam — Co. 
* Farrel-Birmingham Co. (Inc.) 


* Foote Bros. Gear & Machine Co. 


* Gears & Forgings (Inc.) 
* Horsburgh & Scott Co. 
* James, D. O., Mfg 


Co. 
ones, W. A., & Mach. Co. 


hiladelphia "Gear Works 
Poole Engrg. & Machine Co. 
* Terry Steam Turbine Co. 


* Westinghouse Elect. & Mfg. Co. 


Gears (Herringbone) 
* Boston Gear Works Sales Co. 
* Falk Corporation 
* Farrel-Birmingham Co. (Inc.) 
* Foote Bros. 
* Gears & (Inc.) 
* Horsburgh & Scott Co. 
* James, D. O., 
* Jones, W. A., 
* Philadelphia "Gear Works 
Poole Engrg. & Machine Co. 
* Terry Steam Turbine 


Co. 
* Westinghouse Elect. & Mfg. Co. 


Gears (Machine Molded) 
* Farrel- Fay. Co. (Inc.) 


Poole Machine Co. 


Gears (Phenalic 
Chicago Rawhide Mfg. Co. 


* Foote Bros. Gear & Machine Co. 


* Gears & Forgings ae.) 
* James, D. O., Mfg. Co 

* Philadelphia Gear Works 

* Westinghouse Elect. & Mfg. Co. 


Gears (Ratchet) 
* Philadelphia Gear Works 


Gears (Rawhide) 
Chicago Rawhide Mfg. Co. 
* Farrel-Birmingham Co. (Inc.) 


* Foote Bros. Gear & Machine Co. 


* Gears & Forgings (Inc.) 
* Horsburgh & — Co. 
* James, D. O., g. Co. 
* Philadelphia Gat ‘Works 


* Westinghouse Elect. & Mfg. Co. 


Gears 
Wood's Sons Co. 


Gears Reduction) 
American Fluid Motors Co. 
Boston Gear Works Sales Co. 
De Laval Steam Turbine Co. 
Falk Corporation 
Farrel-Birmingham Co. (Inc.) 


Gears & Forgings (Inc.) 
General Electric Co. 
Horsburgh & Scott Co. 
James, D. O., 

Jones, W. 
Link-Belt Co. 

Moore Steam Turbine Corp’n 
Philadelphia Works 

* Poole Engrg. & Machine Co. 


* Shepard Niles Crane & Hoist 


Corp’n 
* Sturtevant, B. F., Co. 
* Terry Steam Turbine Co. 


* Westinghouse Elect. & Mfg. Co. 


Gears (Steel) 

Boston Gear Works 
Chicago Rawhide Mf; 
Farrel-Birmingham 
Foote Bros. Gear & Machine Co. 
Gears & Forgings (Inc. ¥ 
Horsburgh & Scott Co. 

James, D. O., Mfg. Co. 


Philadelphia "Gear Works 
* Westinghouse Elect. & Mfg. Co. 


Gears (Worm) 

Atlantic Elevator Co. (Inc.) 
Boston Gear Works Sales Co. 
Cleveland Worm & Gear Co 
De Laval Steam Turbine Co. 


Gears & Forgings (Inc.) 


Horsburgh & Scott 

James, D. O., Mfg. Co. 

Jones, W. A., "Fdry. & Mach. Co. 
Link-Belt Co. 

Philadelphia Gear Works 

Poole Engrg. & Machine Co. 

* Westinghouse Elect. & Mfg. Co. 


Gear & Machine Co. 


tg. 
"Fdry. & Mach. Co. 


dry. & Mach. Co. 


Foote Bros. Gear & Machine Co. 


g. Co. 
A., Fdry. & Mach. Co. 


Jones, W. A., Fdry. & Mach. Co. 


Foote Bros. Gear & Machine Co. 
Hartford Special Co. 


Generating Sets 
* Allis-Chalmers Mfg. Co. 
* De Laval Steam Turbine Co. 
* Fairbanks, Morse & 
* General Electric Co. 
* Sturtevant, B. F., Co. 
* Terry Steam Turbine Co. 
* Westinghouse Elect. & Mfg. Co. 


Generator Cooling Systems 
* Schutte & Koerting Co. 


Generators (Acetylene) 
Oxweld Acetylene Co. 


Generators (Electric) 
* Allis-Chalmers Mfg. Co. 
* De Laval Steam Turbine Co. 
* Fairbanks, Morse & Co. 
* General Electric Co. 
Lincoln Electric Co. 
* Terry Steam Turbine Co. 
* Westinghouse Elect. “se Mfg. Co. 


Generators (Gear) 
* Farrel-Birmingham Co. (Inc.) 


Governors (Air Compressor) 
Walworth Co. 


Governors (Engine, Oil) 
* Nordberg Mfg. Co. 


Governors (Engine, Steam) 
* Nordberg Mfg. Co. 
Walworth 


Governors (Oil 
* Fisher Governor 


Governors (Pump) 
Bailey Meter Co. 
* Davis Regulator Co. E 
* Edward Valve & Mfg. Co. 4g 
* Fisher Governor Co. Fe 


* Squires, E., Co. 
Walworth Co. 
Graphite (Lubricating, Flake) 
* Dixon, Joseph, Crucible Co. 


Grate Bars 
Botfield Refractories Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Vogt, Henry, Machine Co. 


Grates (Dumping and Shaking) 
* Combustion Engrg. Corp’n 

* Erie City Iron Works 

Springfield Boiler Co. 
* Vogt, Henry, Machine Co. 


Greases 

* Dixon, Joseph, Crucible Co. i) 

Pure Oil Co. s 
Vacuum Oil Co. 


Grinding Machines 
Strand, N. A., & Co. 


Grinding Machines (Floor) 
* Builders Iron Foundry 


(Pneumatic, Port- 
able 
* Ingersoll-Rand Co. 


Gun Metal Finish 
* American Metal Treatment Co. 


Hammers (Drop) 
* Farrel-Birmingham Co. (Inc.) 


Hammers (Pneumatic) 
* Farrel-Birmin —— Co. (Inc.) 
* Ingersoll-Ran 
Hangers (Pipe) 
* Grinnell Co. ia 
Hangers (Shaft) 
* Jones, W. A., Fdry. & Mach. Co a 
* Link-Belt Co. 
Wood’s, T. B., Sons Co. 3 
Hardening 
* American Metal Treatment Co. % 
Haulers (Car) 
* Link-Belt Co. 
Headers (Welded) 
* Grinnell Co. 
* Kellogg, M. W., 
* Midwest Piping : Supply Co. 
Walworth 


Heat Exchangers 
* Babcock & Wilcox Co. a 

* Croll-Reynolds Engrg. Co. (Inc.) e 

* Foster Wheeler Corp’n ie 
Heat Transfer Products (Inc.) a 

* Schutte & Koerting Co 

* Superheater 
.» Mfg. Co. 


* Wheeler, C. H. 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 
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DIE-CASTINGS OF ALCOA ALUMINUM 


Extremely accurate Alcoa Aluminum Die-Cast Sector 
Bracket for cash register. Required only tapping and 
reaming before assembly. 


An example of fine detail. No machining required on 
this part. The decorative engraving illustrates an added 
advantage of die-casting. 


Alcoa Aluminum Die-Cast Radio Loud Speaker 
Unit Frame. Has two laminated pole pieces cast 
integral and located accurately to maintain uni- 


— Speedy production, and the 
last casting not a hair 
different from the first 


-Parts, or complete products, die-cast of Alcoa Aluminum, can be turned 
out by the thousands daily. And each casting will be identical in quality 
of material, appearance and dimension with each other casting. 


Die-Castings of Alcoa Aluminum can be employed to economically 
fabricate integral pieces, composed of several different metals. For 
example, studs, bushings, oil tubes or other inserts can be die-cast into 
the piece with absolute accuracy of location. This is not possible by any 
other casting process, and is an illustration of how die-castings, by fab- 
ricating the complete job at one operation, save material and labor costs. 


iran ersetienanioonispeconicil Aluminum Company of America offers a consulting service for the parts 
Ths book ie lusereted and deal with the subjecting. and casting engineer. In the field of castings, Aluminum Com- 
Practical, yet technical, manner. Shall we eend you pany of America is in the unique position of owning and operating 
separate and complete sand casting, permanent mold, and die-casting 
plants. In advising its customers as to the process best suited to the 
requirements at hand, it is therefore able to give them the benefit of 
wide experience and judgment unbiased by limitations of facilities. Our 
representatives will gladly work with you to help decide the type of 
casting most suitable for your product. 


A new book on Alcoa Aluminum Die-Castings 


We invite your inquiries on any phase of die-casting. Address ALUMI- 
NUM COMPANY of AMERICA; 2436 Oliver Building, PITTSBURGH, PENNA. 


ALCOA ALUMINUM 
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Heat Treating 
* American Metal Treatment Co. 
* Westinghouse Elect. & Mfg. Co. 


Heaters (Oil) 
* Coen Co. (Inc.) 
* Foster Wheeler Corp’n 
Heat Transfer Products (Inc.) 
* Schutte & Koerting Co. 


Heaters (Water Supply, Instan- 
eous 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Heaters and Purifiers (Feed Water) 

* Combustion Engrg. Corp’n 

Croll-Reynolds Engrg Co. (Inc.) 

Erie City Iron Works 

Foster Wheeler Corp’n 

Heat Transfer Products (Inc.) 

Schutte & Koerting Co. 

Wheeler, C. H., Mfg. Co. 

Wickes Boiler Co. 

Worthington Pump & Mach’ry 
Corp’n 


se 


Heating Devices (Electric) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Heating Specialties 
* Fulton Sylphon Co. 


Heating Systems 
* Buffalo Forge Co. 
* Drying Systems’ Inc.) 
* Grinnell Co. 


Heating Systems (Unit) 
* Buffalo Forge Co. 
* Grinnell Co. 
* Sturtevant, B. F., Co. 


enting Units (Hot Blast Heating 
ystems) 
* Buffalo Forge Co. 


Heating and Ventilating Apparatus 
* Buffalo 
* Sturtevant, B. F., Co. 


Hoists (Air) 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Sullivan Machinery Co. 


Hoists (Electric) 

* Allis-Chalmers Mfg. Co. 

* American Engineering Co. 
Atlantic Elevator Co. (Inc.) 
Fairbanks, Morse & Co. 

General Electric Co. 

Link-Belt Co. 

Nordberg Mfg. Co. 

Shepard Niles Crane & Hoist 

Corp’n 


Hoists (Gate, Head, Tainter) 
* Smith, S. Morgan, Co. 


Hoists (Mine) 
* Allis-Chalmers Mfg. Co. 
* Nordberg Mfg. Co. 


Hoists (Portable, Electric) 
* Sullivan Machinery Co. 


Hoists (Skip) 
* Link-Belt Co. 


ee 


Hoppers (Coal and Ash) 
* Allen-Sherman-Hoff Co. 
* Breese Bros. Co. 
* Erie City Iron Works 


Hose 

* Fairbanks, Morse & Co. 
Goodrich, B. F., Rubber Co. 

* Ingersoll-Rand Co. 


Humidifiers 
* Carrier Engineering Corp’n 
* Drying Systems (Inc.) 
Heat Transfer Products (Inc.) 
* Sturtevant, B. F., Co 


Humidity Control 
* Brown Instrument Co. 
* Carrier Engineering Corp’n 
* Sturtevant, B. F., Co. 


Hydrants (Fire) 
* Kennedy Valve Mfg. Co. 
Reading Steel Casting Co. (Inc.) 


Hydraulic Press Control Systems 
(Oil Pressure) 
* American Fluid Motors Co. 


Hydrokineters 


Hygrometers 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Weber, F., Co. (Inc.) 


[ce Making Machinery 
Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Vogt, Henry, Machine Co. 


Idlers (Belt) 
* Smidth, F. L., & Co. 


Indicator Posts 
Crane 
* Grinnell Co. 
* Kennedy Valve Mfg. Co. 
Reading Steel Casting Co., (Inc.) 
Walworth Co. 


Indicator Reducing Motions 
Nugent. Wm. W., & Co. (Inc.) 


Indicators (CO, CO2, SO) 
* Brown Instrument Co. 
* Permutit Co. 


Indicators (Draft) 
* Brown Instrument Co. 
* Republic Flow Meters Co. 


Indicators (Engine) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Indicators (Liquid Level) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Fisher Governor Co. 


Indicators (Sight Flow) 
Nugent, Wm. W., & Co. (Inc.) 


Indicators (Speed) 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 


o. (Inc.) 
* Veeder-Root (Inc.) 


Indicators (Water Line) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Ingots (Aluminum) 
Aluminum Co. of America 


Injectors 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Croll-Reynolds Engineering Co. 
Nathan Mfg. Co. 
* Schutte & Koerting Co. 


Inspirators 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Instruments (Electric Measuring) 
Bristol 

Brown Instrument Co. 

General Electric Co. 

Republic Flow Meters Co. 
Westinghouse Elect. & Mfg. Co. 


HHH 


Instruments (Hardness Measuring) 
* Shore Instrument & Mfg. Co 


Instruments (Recording) 

* Ashton Valve Co. 

Bailey Meter Co. 

Bristol Co. 

Brown Instrument Co. 

Builders Iron Found 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

General Electric Co. 

Permutit Co. 

Republic Flow Meters Co. 

Westinghouse Elect. & Mfg. Co. 

Varnall-Waring Co. 


ee HEHE 


Instruments (Scientific) 
* Bristol Co 
* Brown Instrument Co. 
* Ashcroft Hancock 
° 
Weber, F., Co. (Inc.) 


Instruments (Surveying) 
Weber, F., Co. (Inc.) 


Insulating Materials (Electrical) 
* General Electric Co. 


* Schutte & Koerting Co. 


* Westinghouse Elect. & Mfg. Co. 


Insulating Materials (Heat and Cold) 
* Armstrong Cork & Insulation Co. 


Insulation (Boiler) 
* Armstrong Cork & Insulation Co. 


Insulation (Heat) 
* Armstrong Cork & Insulation Co. 


Insulation (Roof and Building) 
* Armstrong Cork & Insulation Co. 


and Fixtures 
* Parker Appliance Co. 


Joints (Expansion) 

* Badger, E. B., & Sons Co. 
Barco Mfg. Co. 

Crane Co. 
Croll-Reynolds Engrg Co. (Inc.) 
Foster Wheeler Corp’n 
Grinnell Co. 
Lunkenheimer Co. 
Parker Appliance Co. 
Walworth Co. 

Wheeler, C. H., Mfg. Co. 
Yarnall-Waring Co. 


Joints (Flanged Pipe) 
* Barco Mfg. Co. 
* Crane Co. 
* Midwest Piping & Supply Co. 
Walworth Co. 


Joints (Flexible) 
* Barco Mfg. Co. 
Flexo Supply Co. 


Joints (Swing and Swivel) 
* Barco Mfg. Co. 
Flexo Supply Co. 
Lunkenheimer Co. 
Walworth Co. 


Joints (Universal) 
* Boston Gear Works Sales Co. 
* Gears & Forgings (Inc.) 


* 


* * 


Ksttles (Copper) 
* Breese Bros. Co. 


Kettles (Steam Jacketed) 
* Aluminum Co. of America 
* Cole, R. D., Mfg. Co. 
* Nordberg Mfg. Co. 


Keys (Machine) 
* Smith & Serrell 
* Whitney Mfg. Co. 


athes 
* Jones & Lamson Machine Co. 


Levers (Flexible, Wire) 
* Gwilliam Co. 


Linings (Clutch) 
Chicago Rawhide Mfg. Co. 


Linings (Furnace) 
* Bernitz Furnace Appliance Co. 
* Botfield Refractories Co. 
* Lavino, E. J., & Co. 
* McLeod & Henry Co. 


Locomotives (Electric) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Locomotives (Oil Engine—Electric 
Driven) 

* Ingersoll-Rand Co. 

* Westinghouse Elect. & Mfg. Co. 


Locomotives (Storage Battery) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Louvr 
* Bros. Co. 


Lubricants 
* Dixon, Joseph, Crucible Co. 
Pure Oil Co. 
Vacuum Oil Co. 


Lubricating Systems 
Lunkenheimer Co. 


Nugent, Wm. W., & Co. (Inc.) 
Lubricators 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gits Bros. Mfg. Co. 

Lunkenheimer Co. 

Nathan Mfg. Co. 

Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


Miechine Tool Feed Control Sys- 
tems (Oil Pressure) 


* American Fluid Motors Co. 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 


Machine Work 

* Builders Iron Foundry 

* Erie City Iron Works 

* Farrel-Birmingham Co. (Inc.) 

* Hartford Special Machinery Co. 
Johnson, Carlyle, Machine Co. 

* Jones, W. A., Fdry. & Mach. Co. 

* Link-Belt Co. 

* Nordberg Mfg. Co. 
Poole Engrg. Se Machine Co. 


Machinery Guards (Perforated Metal) 
* Breese Bros. Co. 


Manometers 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Mechanical Draft Apparatus ~ 
* Air Preheater Corp’n 
* Buffalo Forge Co. 
* Green Fuel Economizer Co. 
* Sturtevant, B. F., Co. 


Metal Treating 
* American Metal Treatment Co. 


Metals (Bearing) 
* General Electric Co. 


Metals (Extruded) 
* Aluminum Co. of America 


Metals (Welding) 
Quasi-Arc Incorporated 


Meters (Air and Gas) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Builders Iron Foundry 
* Republic Flow Meters Co. 


Meters (Boiler Performance) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Republic Flow Meters Co. 
* Worthington Pump & Mach’ry 


orp’n 
* Yarnall-Waring Co. 


Meters (Coal) 
* Bailey Meter Co. 
* Republic Flow Meters Co. 


Meters (Condensation) 
* Bailey Meter Co. 
* Simplex Valve & Meter Co. 


Meters (Electric) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co 


Meters (Feed Water) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Builders Iron Foundry 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 
* Worthington Pump & Mach’ry 
Corp’ 
* Yarnall-Waring Co. 


Meters (Flow) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 
* Yarnall-Waring Co. 


Meters (Gasoline) 
* Worthington Pump & Mach’ry 
Corp’n 


Meters (Oil) 

* Bailey Meter Co. 

* National Meter Co. 

* Republic Flow Meters Co. 

* Simplex Valve & Meter Co. 

* Worthington Pump & Mach’ry 
Corp’n 


Meters (Pitot Tube) 

Brown Instrument Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co 


Meters (Steam) 

* Bailey Meter Co. 

* Brown Instrument Co. 

* Builders Iron Foundry 

* Republic Flow Meters Co. 


Meters (V-Notch) 

* Bailey Meter Co. 

* Brown Instrument Co. 
* Yarnall-Waring Co. 


Meters (Venturi) 

Brown Instrument Co. 
Builders Iron Foundry 
National Meter Co. 
Republic Flow Meters Co. 


Simplex Valve & Meter Co. 
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‘ie photo below shows an off-set in a 
branch from main steam line, inserted 
to clear 12’’ compressed-air line which has 
not yet been installed. 


Notice two things: The compound turn 


easily fabricated from Tube-Turns, the 


stock fittings for pipe welding — 


And the ease with which the insulation 
will be put around the smooth, even sur- 
faces of the entire welded job! 


What TUBE-TURNS 
Are —and DO 


Tube-Turns are short-radius fittings for 
pipe welding, forged from seamless tubing. 


MECHANICAL ENGINEERING—ADVERTISING SECTION 


EASIER 


They are uniform in wall-thickness — no 
thinning of outside wall, no thickening or 
buckling of inside wall. They have a full, 
round cross-section — less pressure drop. 


Tube-Turns speed the designing, estimat- 
ing and installing of all piping. They are 
placed in the line with only two welds— 
each straight across the pipe. They are 
much stronger, much lighter, much easier 
to insulate. They eliminate maintenance and 
service calls for the contractor 


—and can usually pay for themselves by 
savings in erection costs alone. Big claims, 
but easily proved —IF you say the word. 


Address: TUBE-TURNS, Incorporated, 
1303 South Shelby Street, Louisville, Ky. 


This scene.is in the Chase Brass and Copper plant at Cleveland, Ohio. The Austin Co., Engineers 


and Constructors; The Smith & Oby Co., Piping Contractors. : 


. - Write today for a complete cost- 


analysis of one of the nation’s most interesting jobs, in which welding and Tube-Turns were em- 


ployed. Gladly sent you, without obligation, on request! 


TUBE-TURNS 


are made in 45°, 90° and 180° 
types, in 1” through 18” Standard 
1. P.S., and 1%” through 12” 
Extra-Heavy I. P. S. . . . Standard 
radius is 142 times nominal pipe 
diameter. ... Stocked by distribu- 
tors in principal cities. 
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Meters (Water) 

Bailey Meter Co. 

National Meter Co. 

Republic Flow Meters Co. 
Simplex Valve & Meter Co. 
Worthington Pump & Mach’ry 


Corp’n 
* Yarnall-Waring Co. 
Mills (Ball) 
* Allis-Chalmers Mfg. Co. 
* Fuller Lehigh Co. 
* Kennedy-Van Saun Mfg. 
Engrg. Corp’n 
* Smidth, F. L., & Co. 


Mills (Roll) 
* Farrel-Birmingham Co. (Inc.) 


Mills (Tube) 
* Allis Chalmers Mfg. Co. 
* Kennedy-Van Saun 
Engrg. Corp’n 
* Smidth, F. L., & Co. 


Mining Machinery 

Allis-Chalmere Mfg. Co. 

General Electric Co. 

Ingersoll-Rand Co. 

Westinghouse Elect. & Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


Monel Metal 
* International Nickel Co. (Inc.) 


& 


Mfg. & 


ee 


Motor-Generators 
* Allis-Chalmers Mfg. Co. 
* Century Electric Co. 
* Fairbanks, Morse & Co. 
* General Electric Co. 
Roth Brothers & Co. 
* Sturtevant, B. F., Co. 
* Westinghouse Elect. & Mfg. Co. 


Motors (Electric) 

Allis-Chalmers Mfg. Co. 

Century Electric Co. 

Fairbanks, Morse & Co. 

General Electric Co. 

Lincoln Electric Co. 

Roth Brothers & Co. 2 

* Shepard Niles Crane & Hoist 
orp’n 

* Sturtevant, B. F., Co. 

* Westinghouse Elect. & Mfg. Co. 


Nickel 
* International Nickel Co. (Inc.) 


Nozzles (Blast) 
* Schutte & Koerting Co. 


Nozzles (Boiler) 
* Taylor Forge & Pipe Works 


Nozzles (Sand and Air) 
Lunkenheimer Co. 
Nozzles (Spray) 
* Badger, E. B., & Sons Co. 
* Buffalo Forge "Co. 
* Grinnell Co. 
* Schutte & Koerting Co. 
* Yarnall-Waring Co. 


om 
* (Inc.) 


Ohmeters 
* General Electric Co. 


Oil Burning Equipment 
* Babcock & Wilcox Co. 
* Bethlehem Steel 
* Combustion Engrg. 
* Peabody Engrg. pa 
* Schutte & Koerting Co. 


Oil Cabinets 
Nugent, Wm. W., & Co. (Inc.) 


Oil uipment 

Wilcox Co. 
Bethichem Steel Co. 
Foster Wheeler — n 
Kellogg, M. W., 
Vogt, Henry, Co. 
Wheeler, C. H., Mfg. Co. 


Oilers (Line Shaft from Floor) 
Nugent, Wm. W., & Co. (Inc.) 


Oilers (Multiple) 
Nugent, Wm. W., & Co. (Inc.) 


Oilers (Telescopic) 
Nugent, Wm. W., & Co. (Inc.) 


Oiling Devices 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 
Nugent, Wm. W., & Co. (Inc.) 


Systems 
unkenheimer Co. 
Nugent, Wm. W., & Co. (Inc.) 


Oils (Lubricating) 
Dearborn Chemical Co. 
Lindsay-McMillan Co. 
Pure Oil Co. 

Vacuum Oil Co. 


Ore Handling Machinery 
* Link-Belt Co. 


Oi 


Ovens (Conveyor) 
* Drying Systems (Inc.) 


Ovens (Core) 
* Drying Systems (Inc.) 


Ovens (Enameling, Japanning and 
Lacquering) 
* Drying Systems (Inc.) 
* Westinghouse Elect. & Mfg. Co. 


Ovens (Japanning) 
* Breese Bros. Co. 
* Drying Systems (Inc ) 


Ovens (Sectional) 
* Drying Systems (Inc.) 


Oxy-Acetylene Supplies 
Linde Air Products Co. 


Pesking (Acid Resisting) 
* Crane Packing Co. 
* Garlock Packing Co. 


Packing (Ammonia) 
* Crane Packing Co. 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 


Packing (Asbestos) 
* Garlock ‘ex Co. 
Goodrich, B. F., Rubber Co. 
Walworth 


Packing (Hydraulic) 
Chicago Rawhide Mfg. Co. 
* Crane Packing Co. 
* Garlock + 4 Co. 
Goodrich, B. F., Rubber Co. 
Walworth Co. 


Packing (Metallic) 
* Crane Packing Co. 
* Garlock Packing Co. 
Walworth Co. 


Packing (Metallic Condenser) 
* Crane Packing Co. 


Packing (Rod, Piston and Valve) 
* Crane Packing Co. 
* Garlock + Co. 
Goodrich, B. F., Rubber Co. 
* Jenkins = 


Packing (Rubber) 


* Garlock 4 Co. 
rich, » Rubber Co. 
* Jenkins 
Walworth Co. 


Packing (Sheet) 
Garlock +o Co. 
Goodrich, B. F., Rubber Co. 
* Jenkins 
alworth Co. 


Paints (Aluminum) 
* Aluminum Co. of America 


Paints, Industrial 
* Shore Instrument & Mfg. C 


Paints, Industrial (Concrete, Water- 
proofing) 
Smooth-On Mfg. Co. 


Paints, Industrial (Heat Resisting) 
* Dixon, Joseph, Crucible Co. 


Pans (Copper) 
* Breese Bros. Co. 


Pans (Machinery) 
* Breese Bros. 


Paper 
Weber, F., Co. (Inc.) 


Paper (Sensitized) 
Weber, F., Co. (Inc.) 


Paraffin Wax Plant 
* Bethlehem Steel 
* Kellogg, M. W., Co. 
* Vogt, Henry, Machine Co. 


Partitions (Steel) 
* Lupton’s, David, Sons Co. 


Pawls 
* Philadelphia Gear Works 


Pencils (Drawing) 
* Dixon, a Crucible Co. 
Weber, F., Co. (Inc.) 


Penstocks 
* Kellogg, M. W., Co. 
* Smith, S. Morgan, Co. 
* Taylor Forge & Pipe Works 


Pinions (Rolling Mill) 
* Foote Bros. Gear & Machine Co. 
* Gears & Forgings (Inc.) 


Pinions (Steel) 
* Foote Bros. Gear & Machine Co. 
* Gears & Forgings (Inc.) 
* General Electric Co. 


Pipe Bends 
Heat Transfer Products (Inc.) 


Pipe (Brass and Copper) 
* Foster Wheeler Corp’n 
Walworth Co. 


Pipe (Cast Iron) 
* Builders Iron Foundry 
Walworth Co. 


‘| Pipe (Forge Welded) 


* Taylor Forge & Pipe Works 


Pipe (Riveted) 
* Combustion Engrg. Corp’n 
* Springfield Boiler Co. 
* Taylor Forge & Pipe Works 


Pipe (Spiral, Riveted) 
* Taylor Forge & Pipe Works 


Pipe (Steel) 
* Bethlehem Steel Co. 
* Crane Co. 


pe (Welded) 
rane Co. 
Grinnell 
* Taylor ann e & Pipe Works 
Walworth Co. 


Pipe ‘Wrought Iron) 
Trane 


Walworth Co. 


Pipe Bends 
Frick Co. (Inc.) 
* Grinnell Co. 
Heat Transfer Products (Inc.) 
7 Midwest Piping & Supply Co. 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Pipe C and Thr Ma 


Pipe Welding Fittings 
Tube-Turns (Inc.) 


Piping (Ammonia) 
Frick Co. (Inc.) 
* Grinnell Co 


Pi (Power) 
Co. 
* Grinnell Co. 
Heat Transfer Products (Inc.) 
* Kellogg, M. W., Co. 
* Midwest Piping Suppl 


* Vogt, Hen: 
alworth 
Planimeters 
* Bristol Co. 
* Consolidated Ashcroft Hancock 


Co. (Inc.) 
Weber, F. Co. (Inc.) 


Plates pane for Machinery Founda- 
Korfund Co. (Inc.) 


Plugs (Fusible) 
Walworth Co. 


Polishing Machines 
* Builders Iron Foundry 


Powdered Fuel Equipment (for Boiler 
and Metillurgical Furnaces) 
* Allis-Chalmers Mfg. Co. 
* Bethlehem Steel Co. 


* Combustion Engrg. Corp’n 
* Erie City Iron Works 

Foster Wheeler Corp’n 
* 


Smidth, 


Power Transmission Machinery 
Allis-Chalmers Mfg. Co. 

Diamond Chain & Mfg. Co. 

Farrel-Birmingham Co. (Inc.) 

Foote Bros. Gear & Machine Co. 

Gears & Forgings (Inc.) 

Johnson, Carlyle, Machine Co. 

Jones, W. A., Fdry. & Mach. Co. 

Link-Belt Co. 

Morse Chain Co. 

Poole Engrg. & Machine Co. 

Smidth, F. L., & Co. 

Smith, s. Co. 

Westinghouse Elect. & Mfg. Co. 

Wood’s, T. B., Sons Co. 


Preheaters (Air) 

* Air Preheater Corp’n 
Babcock & Wilcox Co. 
Buffalo Forge Co. 
Combustion Engrg. Corp’n 
Foster Wheeler Corp’n 
Green Fuel Economizer Co. 
Ingersoll-Rand Co. 


* 


Presses (Baling) 


Farrel-Birmingham Co. (Inc.) 


Presses (Broaching) 
* Farrel-Birmingham Co. (Inc.) 
Oilgear Company 


Presses (Draw) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Presses (Extruding) 
* Farrel-Birmingham Co. (Inc.) 


Presses (Forming) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Presses (Hydraulic) 
* Bethlehem Steel Co. 
* Farrel-Birmingham Co. (Inc.) 
Oilgear Company 


Presses (Oily Waste 
Nugent, Wm. W., & Co. (Inc.) 


Presses (Power) 
* Farrel-Birmingham Co. (Inc. 
Niagara Machine & Tool 


Presses (Punching and Trimming) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


orks 


Presses (Straightening) 
* Farrel-Birmingham Co. (Inc.) 
Oilgear Company 


Presses (Toggle) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Presses (Wax) 
* Vogt, Henry, Machine Co. 


Producers (Gas) 
* Bartlett Hayward Co. 
* Westinghouse Elect. & Mfg. Co. 


Pulleys 
* Fairbanks, Morse & Co. 
Johnson, Carlyle, Machine Co. 
* Jones, ry. & Mach. Co 
* Link-Belt Co. 
* Reeves Pulley Co. 
Wood’s, T. B., Sons Co. 


Pulleys (Friction Clutch) 
Johnson, Carlyle, Machine Co. 


Pulleys 
* Reeves Pulley Co 


Pulverized Coal Burning Systems 
* Bethlehem Steel Co. 

Coen Co. (Inc.) 

Combustion Engrg. Corp’n 

Erie City Iron Works 

Foster Wheeler Corp’n 

Fuller Lehigh Co. 

Kennedy-Van Saun 
Engrg. Corp’n 

Riley Stoker Corp’n 

Smidth, F. L., & Co. 


Puilverized Fuel Unit Systems 
* Bethlehem Steel Co 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Foster Wheeler Corp’n 


Mig. & 


* * 


* Fuller Lehigh Co. 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 
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PEDIGREE COUNTS IN TOO 


Pedigree Removes Guesswork 


Wit pedigreed calves there is no doubt about the 


profits from investment in feed, to raise them to a 


maturity. They inherit definite salable qualities which : % 
make them valuable. Buying pedigreed industrial oils Ba: 
CABIN CREEK removes the guesswork from the cost of maintenance oP 
CRUDE of machinery. The superior lubricating qualities in- | 


herited and skillfully refined into Pure Oil’s pedigreed 


oils, assures uninterrupted service, increased production 
PERFECT VALVE and profits 
Steam Cylinders p 
NULUBE TURBINE 
Steam Turbines For pedigreed oils to protect your machinery, a a: 
SULTANA OILS phone, wire, or write nearest Pure Oil Co. office. Pie 
Air Compressors 
SULTUR OILS 
Diesel Engines THE PURE OIL CO. So 
TIOLENE MOTOR OILS Producers, Refiners, Marketers of a complete line of petroleum products as Li 


+ REFINERIES : + 


Marcus Hook, Pa. Heath, Ohio Muskogee, Okla. Ardmore, Okla. 
Smith’s Bluff, Texas Cabin Creek Jct., W. Va. 


+ SALES OFFICES + 


Chicago Columbus New York 
Bethlehem Cincinnati St. Pau Newark, N. J. 
Philadelphia Dayton Pittsburgh Syracuse 
Wilkes- Canton Charleston Troy 


Akron Indianapolis Wheeling Utica 


- 
“ae % 
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on page 17? 


Pulverizers 
* Bethlehem Steel Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Fuller Lehigh Co. 
* Smidth, F. L., & Co. 


Pulverizers (Cement Material) 
* Bethlehem Steel Co 
* Fuller Lehigh Co. 


* Kennedy-Van Saun Mfg. & 


Engrg. Corp’n 
* Pennsylvania Crusher Co. 


Pulverizers (Coal) 

Bethlehem Steel Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Foster Wheeler Corp’n 
Fuller Lehigh Co. 


Engrg. Corp’n 
Pennsylvania Crusher Co. 
Riley Stoker Corp’n 


Pulverizers (Limestone) 
* Allis-Chalmers Mfg. Co. 
* Bethlehem Steel Co. 
* Fuller Lehigh Co. 
* Pennsylvania Crusher Co. 
* Riley Stoker Corp’n 


Pulverizers (Refractory Material) 
* Bethlehem Steel Co. 
* Fuller Lehigh Co. 


** 


Pulverizers with Air Separators 
* Bethlehem Steel Co. 
* Erie City Iron Works 
* Fuller Lehigh Co. 
* Riley Stoker Corp’n 


Pumping Outfits 
* Pennsylvania Pump & Compres- 
sor Co. 


Pumping Outfits (Fuel Oil) 
* Coen Co. (Inc.) 


Pumping Systems (Air Lift) 
* Ingersoll-Rand Co. 
* Pennsylvania Pump & Compres- 
sor Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Acid) 
* Buffalo Steam Pump Co. 
* Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
Nordberg Mfg. Co. 
Pennsylvania Pump & Compres- 
sor Co. 
Quimby Pump Co. (Inc.) 
Schutte & Koerting Co. 
Sullivan Machinery Co. 
Taber Pump Co. 
Worthington Pump & Mach’ry 
Corp’n 


Pumps (Air) 

Fairbanks, Morse & Co. * 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. 

Sullivan Machinery Co. 

Westinghouse Elect. & Mfg. Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


* 


Pumps (Ammonia) 

Buffalo Steam Pump Co. 

Goulds Pumps (Inc. 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Pennsylvania Pump & Compres- 
sor Co. 

Vogt, Henry, Machine Co. 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Boiler Feed) 
* Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 
Cameron, A. S., Steam Pump 
Works (Ingersoll-Rand Co.) 

De Laval Steam Turbine Co. 
Economy Pumping Mach’ry Co. 
Fairbanks, Morse & Co. 
Goulds Pumps (Inc.) 
Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
Moore Steam Turbine Corp’n 
Pump & Compres- 


r Co. 
Wheeler, ‘C.H., Mfg. Co. 
Worthington Pump & Mach’ ry 
Corp’n 


Pumps (Centrifugal) 
* Air Preheater Corp’n 
* Allis-Chalmers Mfg. Co. 
* Buffalo Steam Pump Co. 


ee HHE *“* * 


Kennedy-Van Saun Mfg. & 


* 


Cameron, A. S., Steam Pump 
Works (Ingersoll-Rand Co.) 

De Laval Steam Turbine Co. 

Economy Pumping Mach’ry Co. 

Fairbanks, Morse & Co. 

Foster Wheeler Corp’n 

Goulds Pumps (Inc. 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Moore Steam Turbine Corp’n 

Morris Machine Works 

Nordberg Mfg. Co. 

Pennsylvania Pump & Compres- 


sor Co. 
Quimby Pump Co. (Inc.) 
Taber Pump Co. 
Wheeler, C. H., Mfg. Co. 
Worthington Pump & Mach’ry 
Corp’n 


Pumps (Condensation) 
Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 
Cameron, A. S., Steam Pump 
Works (Ingersoll-Rand Co.) 
Economy Pumping Mach’ry Co. 
Ingersoll-Rand Co. (A. S. Cam- 

eron Steam Pump Works) 
Moore Steam Turbine Corp’n 
Quimby Pump Co. (Inc.) 
Wheeler, C. H., Mfg. Co. 
Worthington Pump & Mach’ry 
Corp’n 


Pumps (Deep Well) 

* Allis-Chalmers Mfg. Co. 

* Fairbanks, Morse & Co. , 

* Goulds Pumps (Inc.) 

* Ingersoll-Rand Co. (A. S. Cam- 

eron Steam Pump Works) 
Morris Machine Works 
Worthington Pump & Mach’ry 

Corp’n 


Pumps (Dredging) 
* Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
* Morris Machine Works 
* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Fire) 

Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

Fairbanks, Morse & Co. 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Fuel Oil Service) 
* Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Hand) 
* Fairbanks, Morse & Co. 
* Goulds Pumps (Inc.) 
Taber Pump Co. 


Pumps (Hydraulic) 
American Fluid Motors Co. 
* Farrel-Birmingham Co. (Inc.) 
* Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 


Pumps (Hydraulic Pressure) 

* Buffalo Steam Pump Co. 

Farrel-Birmingham Co. (Inc.) 
* 


HHH HHHHHE 


** 


** 


* 


Goulds Pumps (Inc.) 
Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
* Morris Machine Works 
Oilgear Company 
* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Mine) 

* Allis-Chalmers Mfg. Co. 

* Fairbanks, Morse & Co. 

* Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Oil) 
Nugent, Wm. W., & Co. (Inc.) 
* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Oil, Pipe Line) 

* Allis-Chalmers Mfg. Co. 

* Worthington Pump & Mach’ry 
Corp’n 


Pumps (Oil, Variable Delivery) 
Oilgear Company 


Pumps (Rotary) 

* Goulds Pumps (Inc.) 
Oilgear Company 

* Quimby Pump Co. (Inc.) 

* Schutte & Koerting Co. 


Taber Pump Co. 


* Wheeler, C. H., Mfg. Co. 
* Worthington Pump & Mach’ry 
Curp’n 


Pumps (Sewage) 

Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

Economy Pumping Mach’ry Co. 

Fairbanks, Morse & Co. 

Ingersoll- -Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Worthington Pump & Mach’ry 
Corp’n 


ee 


Pumps (Steam) 

Buffalo Steam Pump Co. 

Fairbanks, Morse & Co. 

Foster Wheeler Corp’n 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Nordberg Mfg. Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


* 


Pumps (Sugar House) 

Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

De Laval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Moore Steam Turbine Corp’n 

Pennsylvania Pump & Compres- 
sor Co. 

Worthington Pump & Mach’ry 
Corp’n 


* * 


* 


Pumps (Sump) 

Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

De Laval Steam Turbine Co. 

Economy Pumping Mach’ry Co. 

Fairbanks, Morse & Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Morris Machine Works 

Pennsylvania Pump & Compres- 
sor Co. 

Quimby Pump Co. a. ) 

Smidth, F. L., & C 

Taber Pump Co. 

Worthington Pump & Mach’ry 
Corp’n 


* * 


* 


* 


Pumps (Turbine) 
* Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 
Cameron, A. S., Steam Pump 
Works (Ingersoll- Rand Co.) 

De Laval Steam Turbine Co. 

Economy Pumping Mach’ry Co. 

Fairbanks, Morse & Co. 

General Electric Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Moore Steam Turbine Corp’n 

Morris Machine Works 

Pennsylvania Pump & Compres- 
sor Co. 

Westinghouse Elect. & Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


HEHE 


* 


* 


Pumps (Vacuum) 

Air Preheater Corp’n 

Buffalo Steam Pump Co. 

Croll-Reynolds Engrg Co. (Inc.) 

Economy Pumping Mach’ry Co. 

Foster Wheeler Corp’n 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. 

Nordberg Mfg. Co. 

Pennsylvania Pump & Compres- 
sor Co. 

Schutte & Koerting Co. 

Sullivan Machinery Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


EE 


Pumps (Vacuum, Steam Jet) 
* Foster Wheeler Corp’n 


Punches (Power) 

* Buffalo Forge Co. 

* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Punching and Coping Machines 
* Buffalo Forge Co. 


Punching and Shearing Machnes 
* Buffalo Forge Co. 
* Farrel-Birmingham Co. (Inc.) 


Purifiers (Ammonia) 


Frick Co. (Inc.) 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 


—_— (Feed Water, Boiler) 
Permutit Co. 
* Scaife, Wm. B., & Sons Co. 


Purifiers (Oil) 
* De Laval Steam Turbine Co 
Nugent, Wm. W., & Co. (Inc.) 


Purifying and Softening Systems 


(Water) 
* International Filter Co. 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 


Pyrometers 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Republic Flow Meters Co. 
* Shore Instrument & Mfg. Co. 
* Superheater Co. 


(Machine Cut) 

* Boston Gear Works Sales Co 

* Foote Bros. Gear & Machine Co 
Horsburgh & Scott Co. 

James, D. O., Mfg. Co. 

Jones, W. A., Fdry. & Mach. Co 
Philadelphia Gear Works 
Westinghouse Elect. & Mfg. Co. 


Radiators (Steam and Water) 
Smith, H. B., Co. 
Walworth Co. 


Rams (Hydraulic) 
Farrel-Birmingham Co. (Inc.) 
* Goulds Pumps (Inc.) 


Receivers (Air) 
* Combustion Engrg. Corp’n 
* Foster Wheeler Corp’n 
* Ingersoll-Rand Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Receivers (Ammonia) 
Frick Co. (Inc.) 


Refinery Equipment 
* Bethlehem Steel Co. 


Refractories 
* Bernitz Co. 
* Lavino, E. J., 
* McLeod & p ek Co. 


Refrigerating Machinery 
Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Vogt, Henry, Machine Co. 


Regulators (Blower) 
* Fisher Governor Co. 


Regulators (Compressed Gas) 
* Oxweld Acetylene Co. 


Regulators (Damper) 
* Brown Instrument Co. 
* Fulton Sylphon Co. 
Walworth Co. 


Regulators (Electric) 
Allen-Bradley Co. 
* Brown Instrument Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Regulators (Fan Engine) 
* Fisher Governor Co. 
Walworth Co. 


Regulators (Feed Water) 

* Bailey Meter Co. 

* Brown Instrument Co. 

* Edward Valve & Mfg. Co. 
* Squires, C. E., Co 


Regulators (Flow Steam) 
* Brown Instrument Co. 
* Schutte & Koerting Co. 


Regulators (Humidity) 
* Brown Instrument Co. 
* Fulton Sylphon Co. 


Regulators (Hydraulic Pressure) 

* Bailey Meter Co. 

* Farrel-Birmingham Co. (Inc.) 
* Fisher Governor Co. 


Regulators (Liquid Level) 

* Bailey Meter Co. 

* Bristol Co. 

* Brown Instrument Co. 


Regulators (Pressure) 


* Bailey Meter Co. 
* Bristol Co. 
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COUPLING 


“Here’s the Answer to this Coupling Problem” 
O you have coupling break-downs resulting from your plant. Give them the same care and they will last 

the ‘‘fatigue’’ and failure of flexible members such as long as the connected machines. 
as bushings, pins, springs, discs and grids? With Fast’s Couplings your plant is free from pro- 
By eliminating these flexible materials Fast furnished duction tie-ups formerly due to coupling break-downs. 
the answer to this baffling coupling problem. The Check back over your records (or in your memory) 
simple mechanical principle has established a and see how much delay, lost production and 
new and better coupling practice. Notice the 3 disorganized operation have cost you in both 
diagrams at the right. —I’wo spur gears are in money and efficiency. ‘Then compare this 
complete and continuous mesh with the in- figure with the cost of installing Fast’s and 
ternal gears of a floating sleeve. The sleeve you will understand why they are economical. 
takes a neutral position, the error of 
misalignment being taken up between Tingle 
the lubricated faces of the gear teeth, ine lubricated 
and all necessity of flexible materials 
is eliminated. 


Standardize on Fast’s 


Thousands of plants throughout 
the country have standardized on 
Fast’s Self-Aligning Couplings on all 
new — and for all replace- 

ments. Every installation require- 
Free From Shut-downs ment in your industry is met by Fast’s ian. 

Fast’s Self-Aligning Couplings become part If you specify Fast’s you protect yourself 
of the permanent transmission machinery of ss against coupling break-downs. Any machin- 

ery or equipment builder will furnish them. 


Mail the coupon to the Bartlett Hayward Company 
and receive a free copy of the new 10th Anniversary 
Catalog giving complete details of Fast’s Self- Aligning 
Couplings and their application in your industry. 


— — —Send for NEW Catalog— — — — 


THE BARTLETT HAYWARD CO- 
200 Scott Street += «= Baltimore, Md. 


Send me the free bound copy of 
the new Fast’s 10th Anniversary 
Catalog showing varieties of designs 
and installations, containing valu- 
able data on coupling installation. 


FIRM NAME 
Cut-out type on 10,000 K.V.A. Frequency Changer, 
Appalachian Power Co., Switchback, W. Va. ADDRESS 
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Brown Instrument Co. 
Consolidated Ashcroft Hancock 
Co. (Inc.) 

Davis Regulator Co. 
Edward Valve & Mfg. Co. 
Fisher Governor Co. 
Fulton Sylphon Co. 
Walworth Co. 


tors 
Bailey Meter Co. 


Re tors (Temperature 
Bailey Meter Co 

* Bristol Co. 

* Brown Instrument Co. 

* Fulton Sylphon Co. 


(Vacuum) 
Brown Instrument Co. 
* Fisher Governor Co. 
Walworth Co. 


Regulators (Voltage, Automatic) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Re tors + 
Bailey Meter Co. 
* Davis Regulator Co. 
* Fisher Governor Co. 


Reheaters 
* Babcock & Wilcox Co. 
* Superheater Co. 


Resuperheaters 
* Babcock & Wilcox Co. 
* Foster Wheeler Corp’n 
* Superheater Co. 


Rings (Weldless) 
* Cann & Saul Steel Co. 
Edgewater Steel Co. 
* Gears & Forgings (Inc.) 
* Taylor Forge & Pipe Works 


Rivet Heaters (Electric) 
* General Electric Co. 


Riveters (Pneumatic) 
* Ingersoll-Rand Co. 


Rivets (Aluminum) 
* Aluminum Co. of America 


Rods (Aluminum) 
* Aluminum Co. of America 


Rods (Monel Metal) 
* International Nickel Co. (Inc.) 


Rods (Nickel) 
* International Nickel Co. (Inc.) 


Rods (Welding) 
* Oxweld Acetylene Co. 


Rolling Mill Machinery 
* Farrel-Birmingham Co. (Inc.) 


Rolls (Bending) 
Niagara Machine & Tool Works 


Rolls (Crushing) 

Allis-Chalmers Mfg. Co. 

Farrel-Birmingham Cos (Inc.) 

Fuller Lehigh Co. 

Kennedy-Van Saun Mfg. 
Engrg. Corp’n 

Link-Belt Co. 


Rolls (Forming, Sheet Metal) 
7 Machine & Tool Works 


Rope (Hoisting) 
RocbiineS s, John A., Sons Co. 
(Transmission) 
Link-Belt Co. 
* Roebling’s, John A., Sons Co. 
Rope (Wire) 
Roebling’s, John A., Sons Co. 


** 


& 


Rope Drives 
Allis Chalmers Mfg. Co. 
* Link-Belt Co. 
Poole Engrg. & Machine Co. 
Wood’s, T. B., Sons Co. 


Rubber 
Goodri , Rubber Co. 
* Jenkins 


Rust Proofing 
Dearborn Chemical Co. 


Sash (Steel) 

* Lupton’s, David, Sons Co. 
Sash (Steel, Pivoted and Sliding) 
* Lupton’s, David, Sons Co. 

Sash Operating Systems 
* Lupton’s, David, Sons Co. 


Scales (Automatic, for all Purposes) 
* Fairbanks Co. 


banks 


Co. 
: Fairbanks, Morse & Co. 


Scleroscopes (Hardness Tester) 
* Shore Instrument & Mfg. Co. 


Screens (Revolving) 
Allis-Chalmers Mfg. Co. 
Saun 


Kennedy-Van Mfg. & 


* Smidth, F 
Screens (Shaking) 

* Allis-Chalmers Mfg. Co. 

* Link-Belt Co. 


Driving yw 
trand, N. A., 


Machines 
* Jones & Lamson Mach. Co. 


Screws (Drive, Hardened, for Metals) 
* Parker-Kalon Corp’n 


Screws Set) 
Allen Mfg. Co. 
* Bristol Co. 


Screws (Self-Tapping, Hardened) 
Corp’n 


. L., & Co. 


* Parker-Kalon 


Screws (Set) 
Allen Mfg. Co. 


Scrubbers (Air and Gas) 
* Bartlett Hayward Co. 


(Ammonia) 
rick Co. (Inc.) 
* Vout Henry, Machine Co. 


Separators (Cinder) 
Green Fuel Economizer a 


(Oil) 
Crane Co 
Nugent, Wm. W., & Co. (Inc.) 
* Schutte & Koerting Co. 
* Vogt, Henry, Machine Co. 
Walworth Co. 


(Steam) 
Crane Co 
* Fisher Governor Co. 
* Nicholson, W. H., & Co. 
* Vogt, Henry, Machine Co. 
Walworth 


Shafting 1! 
Wood's, T. B., Sons Co. 


Shafting (Cold Drawn) 
* Bethlehem Steel Co. 


Shafting (Flexible) 
* Gwilliam Co. 


Shears (Alligator) 
Farrel-Birmingham Co. (Inc.) 
Shears (Rotary) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Shears g) 
Birmingham Co. (Inc.) 
Niscare Machine & Tool Works 


Sheaves (Rope) 
* Jones, W. A., Fdry., & Mach. Co. 
* Link-Belt Co. 
* Nordberg Mfg. Co. 
Poole Engrg. & Machine Co. 
Wood’s, T. B., Sons Co. 


ns 
Sheet Metal Work 
* Allington & Curtis Mfg. Co. 
* Breese Bros. Co. 
Sheet Metal Working Machinery 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 
Sheets (Aluminum) 
* Aluminum Co. of America 


Sheets (Monel Metal) 
* International Nickel Co. (Inc.) 


Sheets (Nickel) 
* International Nickel Co. (Inc.) 


Sheets Hard) 
“@ Goodrich, B. F., Rubber Co. 


Sheets (Steel) 
* Bethlehem Steel Co. 


Shelving (Metal) 
* Lupton’s, David, Sons Co. 


Siphons (Steam-Jet) 
* Schutte & Koerting Co. 


Slide Rules 
Weber, F., Co. (Inc.) 


Solder (Aluminum) 


* Fairbanks, Morse & Co. 


Solde Irons (Acetylene) 
Lite Company 


Sound Deadening Materials 
Korfund Co. (Inc.) 


Special Machinery 

* Allis-Chalmers Mfg. Co. 
Bethlehem Steel Co. 

Builders Iron 
Farrel-Birmingham (Inc.) 
Gears & Forgi pags (Inc.) 


Nordberg M 
Poole | Machine Co. 
Smidth & Co. 

Speed Reducing Transmissions 

* Allis-Chalmers Mfg. Co. 
American Fluid Motors Co. 
Cleveland Worm & Gear Co. 
De Laval Steam Turbine Co. 
Falk Corporation 


Gears & Forgings (Inc.) 
General Electric Co. 
Horsburgh & Scott Co. 


Jones, W. A., 
Link-Belt Co. 
Morse Chain Co. 
Philadelphia Gear Works 
Poole Engrg. & Machine Co. 


rp’n 
% Westinghouse Elect. & Mfg. Co. 


Spray Cooling Systems 
* Schutte & Koerting Co. 
* Yarnall-Waring Co. 


Sprays (Water) 
Badger, E. B., & Sons Co. 
* Schutte & Koerting Co. 
* VYarnall-Waring Co. 


Sprinkler Systems 
* Grinnell Co. 


Sprockets 

Boston Gear Works Sales Co. 
Diamond Chain & Mfg. Co. 
Foote Bros. Gear & Machine Co. 
Fuller Lehigh Co. 

Link-Belt Co. 

* Morse Chain Co. 

* Whitney Mfg. Co. 


Sprockets (Friction Clutch) 
Johnson, Carlyle, Machine Co. 


Stacks 
mbustion Engrg. Corp’n 
* Erie City Iron Works 
* Union Iron Works 
* Vogt, Henry, Machine Co. 


Stampings (Sheet Metal) 
* Aluminum Co. of America 
Stanley Elect. Tool Co. 


Standpipes 
* Cole, R. D., Mfg. Co. 
* Combustion Engrg. Corp’n 
* Fairbanks, Morse & Co. 


Starters (Electric) 
Allen-Bradley Co. 
* Westinghouse Elect. & Mfg. Co. 


Steam Specialties 
Crane Co. 

* Fulton Sylphon Co. 
Lunkenheimer Co. 


Steel (Alloy) 

* Bethlehem Steel Co. 

* Cann & Saul Steel Co. 
Stanley Elect. Tool Co. 

* Timken Roller Bearing Co. 


Steel (Bar) 

* Bethlehem Steel Co. 

* Cann & Saul Steel Co. 

* Timken Roller Bearing Co. 


Steel (Electric Furnace) 
* Bethlehem Steel Co. 
* Timken Roller Bearing Co. 


Steel (Open-Hearth) 
* Bethlehem Steel Co. 
Stanley Elect. Tool Co. 


* Falk Corporation 
* Timken ‘Roller Bearing Co. 


Steel (Special Analysis) 
* Timken Roller Bearing Co. 


Steel (Stainless) 


* Aluminum Co. of America 


Stanley Elect. Tool Co. 
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Foote Bros. Gear & Machine Co. 


* Shepard Niles Crane & Hoist 


Steel (Tool) 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
* Timken Roller Bearing Co. 


Steel Plate Construction 
Bethlehem Steel Co. 

Cole, R. D., Mfg. Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Keeler, E., Co. 

Union Iron Works 

Vogt, Henry, Machine Co. 


tills 

* Bethlehem Steel Co. 

* Foster by gd Corp’n 

* Kellogg, M. W., Co. 

* Smith, A. O., Corp’n 

* Vogt, Henry, Machine Co. 


Stocks and Dies 
Walworth Co. 


Grate) 
k & Wilcox Co. 
* Westinghouse Elect. & Mfg. Co. 


Stokers (Overfeed) 
* Combustion Engrg. Corp’n 
* Riley Stoker Corp 
* Westinghouse Elect. & Mfg. Co. 


Stokers (Side Feed) . 
* Riley Stoker Corp’n 


Stokers (Traveling Grate) 
* Riley Stoker Corp’n 


Stokers (Underfeed) 
* American Engrg. Co. 
* Combustion Engrg. Corp’n 
* Riley Stoker Corp’n 
* Sturtevant, B. F., Co. 
® Westinghouse Elect. & Mfg. Co. 


Strainers (Oil) 
* Coen Co. (Inc.) 
* Davis Regulator Co. 
* Fisher Governor Co. 
Nugent, Wm. W., & Co. (Inc.) 
* Schutte & Koerting Co. 


Strainers (Steam) 

* Davis Regulator"Co. 

* Fisher Governor Co. 

* Schutte & Koerting Co. 
Walworth Co. 


Strainers (Water) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Davis Regulator Co. 
* Fisher Governor Co. 
* Schutte & Koerting Co. 
Walworth Co. 


Structural Steel Fabrication 
* Bethlehem Steel Co. 


Structural Steel Work 

* Bethlehem Steel Co. 

* Combustion Engrg. Corp’n 
* Erie City Iron Works 


(Steam) 
Babcock & Wilcox Co. 
* Combustion Engrg. at n 
* Foster Wheeler Corp 
Heat Transfer (Inc.) 
* Superheater Co. 


Se (Steam, Locomotive) 
Superheater Co. 


(Steam, Marine) 
cock & Wilcox 
* oe Wheeler Corp’ n 


* Superheater Co. 


Switchboards 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Switches (Electric) 
Allen-Bradley Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Tables (Dra 
Weber, F., 


Tachometers 
* Bristol Co. 
* Brown Instrument Co. 
* Ashcroft Hancock 
Co. (Inc.) 
Root (Inc.) 


. (Inc.) 


* 

Re 
i * Link-Belt Co 
| 
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REG. US. PAT. OFF. 


LEAD SOAP 
GREASE 


EAD-SOAP GREASE, when properly made, 
CL is the best heavy-duty gear lubricant known. 
However, through lack of careful selection of 
tested materials, or through careless compounding, 
it may defeat its own purpose. 


One of its advantages is the small amount of colloidal 
lead which it deposits in the pores of gears or bearings— 
an invisible, friction-reducing protection .. . But if free 
litharge (lead oxide) is present, it destroys this prime 
advantage of lead-soap grease by offsetting its friction- 
defying properties with the abrasive effect of lead oxide. 


The simple “‘free litharge” test above proves the free- 
dom of Delco Lead-soap Grease from harmful fillers. 


It’s all lubricant. The kind that cuts overhead and © 
increases machine efficiency. 


All Delco Greases are built by Lindsay-McMillan 
Prescription Grease Service which specializes in 
fitting the proper lubricant to the tough job. Ask 
for our specifications for your lubricating problems. 


MECHANICAL ENGINEERING—ADVERTISING SECTION 


25% solutions in chloroform were made of 
Delco No. 410 and another well-known 
lead-soap grease and centrifuged 
to compact the residue. 


Delco shows an undeterminable amount of 
free litharge while the other has an amount 
equal to 2% by volume or 7% by weight. 
Which lubricant will serve your 
machinery best? 


LIN DSAY- MCMILLAN CO. 


MILWAUKEE - WISCONSIN 
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Tachoscopes 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Inc.) 


Tank Work (Air, Gas, = and Water) 
* Cole, R. D., Mfg. C 
* Combustion Engrg. Geee? n 
* Erie City Iron Works 


Tanks (Acid) 
* Cole, R. D., Mfg. Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 


Tanks (Aluminum) 


* Aluminum Co. of America 


Tanks (Ash Storage, Cast Iron) 
* Combustion Engrg. Corp’n 


Tanks (Blow-Off) 
* Erie City Iron Works 


Tanks (Copper) 
* Badger, E. B., & Sons Co. 
* Breese Bros. Co. 


Tanks (Elevated) 
* Cole, R. D., Mfg. Co. 


Tanks (Ice) 
* Erie City Iron Works 
Frick Co. (Inc.) 


Tanks (Oil 
Nugent, Wm. W., & Co. (Inc.) 

Tanks (Pressure) 

Cole, R. D., Mfg. Co. 

Combustion Engrg. Corp’n 

Erie City Iron Works 

Ingersoll-Rand Co. 

Scaife, Wm. B., & Sons Co. 

Smith, A. O., Corp’n 

Vogt, Henry, Machine Co. 


Cole, R. D., Mfg. Co. 
Combustion Corp’n 
Erie City Iron Works 
Union Iron Works 
Vogt, Henry, Machine Co. 


Tanks (Storage) 
Allen-Sherman-Hoff Co. 
Cole, R. D., Mfg. Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Fairbanks, Morse & Co. 
Vogt, Henry, Machine Co. 


Tanks (Tower) 
* Cole, R. D., Mfg. Co. 
* Combustion Engrg. Corp’n 


Tanks (Welded) 
* Aluminum Co. of Ameriéa 
* Cole, R. D., Mfg. Co. 
Kellogg, M. W., Co. 
* Scaife, Wm. B., & Sons Co. 


Tap Extensions 
Allen Mfg. Co. 


Taps and Dies 
Walworth Co. 


Thermometers 
* Ashton Valve Co. 
Bailey Meter Co. 
Bristol Co. 
Brown Instrument Co. 
Consolidated Ashcroft Hancock 
Co. (Inc.) 


Thermostats 
* Bristol Co. 
* Brown Instrument Co. 
* Fulton Sylphon Co. 
* General Electric Co. 


Tile (Cork and Cork Composition) 
* Armstrong Cork & Insulation Co. 


Tires (Locomotive) 
Edgewater Steel Co. 


Tools (Pneumatic) 
* Ingersoll-Rand Co. 


Tools (Structural Workers) 
Stanley Elect. Tool Co. 


* 


Tools (Thread Cutting) 
* Crane Co. 
ones & Lamson Machine Co. 


Tools (Woodworkers Small) 
Stanley Elect. Tool Co. 


Torches (Brazing, Carbon Burning, 
Lead Burning, Etc.) 
* Oxweld Acetylene Co. 


Torches (Gas) 
* Oxweld Acetylene Co. 


Torches (Welding and Cutting) 
* Prest-O-Lite Company 


Trackwork (Industrial) 
* Bethlehem Steel Co. 


Tractors (Industrial, Gasoline) 
* Allis-Chalmers Mfg. Co. 


Tramrail Systems (Overhead) 
* Link-Belt Co. 
* Shepard Niles Crane & Hoist 
Corp’n 


Tramways (Wire Rope) 
* Roebling’s, John A., Sons Co. 


Transformers (Electric) 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Transmissions (Hydraulic) 
Oilgear Company 
Transmissions (Variable Speed) 
* American Fluid Motors Co. 
* Foote Bros. Gear & Machine Co. 
Oilgear Company 
* Reeves Pulley Co. 


Traps (Oil) 
* Fisher Governor Co. 
* Nicholson, W. H., & Co. 


Traps (Return) 
* Crane Co. 
* Fisher Governor Co. 


Traps (Steam) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

Crane Co. 

Davis Regulator Co. 

Fisher Governor Co. 

Jenkins Bros. 

Nicholson, W. H., & Co. 

Reading Steel Casting Co. (Inc.) 

Schutte & Koerting Co. 

Squires, C. E., Co. 

Vogt, Henry, Machine Co. 

Walworth Co. 


Traps (Vacuum) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
* Fisher Governor Co. 
* Schutte & Koerting Co. 


Trolleys 
* “Niles Crane & Hoist 


Elect. & Mfg. Co. 


Trolleys (Mine Railway including 
Pantagraphs) 
* Westinghouse Elect. & Mfg. Co. 


Trolleys (Monorail) 
* Armington Engineering Co. 


Trucks (Trailer) 
* Fairbanks Co. 


Tube Flaring Tools 
* Parker Appliance Co. 


Tube Cleaners (Boiler) 
Walworth Co. 


Tubes (Boiler, Charcoal Iron) 
* Bethlehem Steel Co. 


Tubes (Boiler, Seamless Steel) 
* Babcock & Wilcox Co. 

* Bethlehem Steel Co. 

* Combustion Engrg. Corp’n 


Tubes (Condenser) 
* Foster Wheeler Corp’n 


Tubes (Pitot) 


alworth Co. 


* Republic Flow Meters Co. 


Tubing (Aluminum) 
* Aluminum Co. of America 
* Fulton Sylphon Co. 
* Parker Appliance Co. 


Seamless) 
* Fulton Sylphon Co. 
* Parker Appliance Co. 


Tubing (Monel Metal) 
* Fulton Sylphon Co. 
* International Nickel Co. (Inc.) 


Tubing (Nickel) 
* Fulton Sylphon Co. 
* International Nickel Co. (Inc.) 


Tubing (Rubber) 
Goodrich, B. F., Rubber Co. 


Tumbling Barrels 
* Erie City Iron Works 
* Farrel-Birmingham Co. (Inc.) 


Turbines (Hydraulic) 
* Allis-Chalmers Mfg. Co. 
* Smith, S. Morgan, Co. 


(Steam) 

Allis-Chalmers Mfg. Co. 
De Laval Steam Turbine Co. 
General Electric Co. 
Moore Steam Turbine Corp’n 
Sturtevant, B. F., Co. 
Terry Steam Turbine Co. 
Westinghouse Elect. & Mfg. Co. 


Turbo-Blowers 

General Electric Co. 
Ingersoll-Rand Co. 

Moore Steam Corp’n 
Sturtevant, B. F., 

Terry Steam Turbine Co. 


* 
* 
* 


Turbo-Compressors 
* De Laval Steam Turbine Co. 
* Ingersoll-Rand Co. 
* Terry Steam Turbine Co. 


Turbo-Generators 

Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 
General Electric Co. 

Moore Steam ee Corp’n 
Sturtevant, B. F., Co. 

Terry Steam Turbine Co. 


Turbo-Pumps 

De Laval Steam Turbine Co. 
Economy Pumping Mach’ry Co. 
Foster Wheeler Corp’n 
Ingersoll-Rand Co. 

Moore Steam Turbine Corp’n 
Terry Steam Turbine Co. 


Turntables 
* Link-Belt Co. 


Unicas 
* Crane Co. 
* Fairbanks Co. 
Lunkenheimer Co. 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Unloaders (Air Compressor) 
* Ingersoll-Rand Co. 
* Worthington Pump & Mach’ry 
Corp’n 


accum Breakers 
* Schutte & Koerting Co. 


Valve Discs 
Chicago Rawhide Mfg. Co. 
* Garlock Packing Co. 
Goo 'rich, B. F., Rubber Co. 
* Jenkins Bros. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


Valve Operatin 
Remote 

* Bristol! Co. 

* Brown Instrument Co. 


Valves Automatic) 
* Bristol 
* Fisher a Co. 


* Fulton Sylphon Co. 

* Jenkins Bros. 

* Simplex Valve & Meter Co. 
Smith, H. B., Co. 


Systems (Electric 
ontrol) 


Walworth Co. 
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Tubing (Brass, Bronze and Copper, 


Westinghouse Elect. & Mfg. Co. 


Valves (Air, Operating) 
* Barco Mfg. Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Fisher Governor Co. 
* Homestead Valve Mfg. Co 
* Merco Nordstrom Valve Cov. 


Valves (Air, Relief) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Edward Valve & Mfg. Co. 
Fulton Sylphon Co. 
Grinnell Co. 


Lunkenheimer Co. 

Nordberg Mfg. Co. 

Nugent, Wm. W., & Co. (Inc. 
Schutte & Koerting Co. 
Walworth Co. 

Wheeler, C. H., Mfg. Co. 


* 


* 


* 


Valves (Altitude) 
* Davis Regulator Co. 
* Simplex Valve & Meter Co. 


Valves (Ammonia) 


Barco Mfg. 


Co. 

Ashcroft Hancock 
Co. (Inc.) 

Crane Co. 

Jenkins Bros. 

Lunkenheimer Co. 

Merco Nordstrom Valve Co. 

Reading Steel Casting Co. (Inc.) 

* Vogt, Henry, Machine Co. 
Walworth Co. 


* 
* 


Valves (Back Pressure) 
* Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. 
Jenkins Bros. 
Oxweld Acetylene Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Walworth Co. 


Valves (Balanced) 

Bailey Meter Co. 
Brown Instrument Co. 
Crane Co. 

Davis Regulator Co. 
Fisher Governor Co. 
Lunkenheimer Co. 
Nordberg Mfg. Co. 
Schutte & Koerting Co. 
Walworth Co. 


Valves (Blow-off) 

* Ashton Valve Co. 

Barco Mfg. Co. 

Ashcroft Hancock 
Co. (Iné.) 

Crane Co. 

Edward Valve & Mfg. Co. 

Fairbanks Co. 

Homestead Valve Mfg. Co. 

Tenkins Bros. 

Lunkenheimer Co. 

Merco Nordstrom Valve Co. 

Reading Steel Casting Co. (Inc.) 

Walworth Co. 

Yarnall- Waring Co. 


Valves (Butterfly) 

* Chapman Valve Mfg. Co. 

* Crane Co. 

* Davis Regulator Co. 
Lunkenheimer Co. 

* Schutte & Koerting Co. 
Walworth Co. 


Valves (Check) 

* Chapman Valve Mfg. Co. 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

Crane Co. 

Davis Regulator Co. 

Edward Valve & Mfg. Co. 

Fairbanks Co. . 

Fisher Governor Co. 

Jenkins Bros. 

Kennedy Valve Mfg. Co. 

Lunkenheimer Co. 

Nathan Mfg. Co. 

Nordberg Mfg. Co. 

Parker Appliance Co. 

Reading Steel Casting Co. (Inc.) 

Schutte & Koerting Co. 

Vogt, Henry, Machine?Co. 

Walworth Co. 

Worthington Pump &7Mach’ry 
Corp’n 

Valves (Chronometer) 

* Fisher Governor Co. 
Walworth Co. 


Valves (Combined Back Pressure and 


** * 


* 


elief) . 
* Fisher Governor Co. 
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LUBRICANT LEAKS 


angerous— 


disagreeable— (Patented) 
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with the Perfect Oil Retainer 


Every lubricant seal application requires special con- 
sideration. Our engineers are thoroughly qualified 


to consider your problem and will welcome an 


opportunity to cooperate with you in arriving at 
its solution. Call in our counsel and profit by the 


experience of our experts. You incur no obligation. 


The Chicago Rawhide Manufacturing Company 


1305 ELSTON AVENUE, CHICAGO, ILL. BRANCHES: New York, Detroit, Cleveland, Philadelphia 


THE PERFECT RETAINER 


MADE 


OF 


LEATHER FOR MECHANICAL PURPOSES, 
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Alphabetical List 
on page 172 


Valves (Diaphragm) 
* Davis Regulator Co. 
* Fisher Governor Co. 


Valves (Diverting, Pulverized Fuel 
Pipe Line) 
* Peabody Engrg. Co. . 
Valves (Electrically Operated) 
* Bristol Co. 
Brown Instrument Co. 
Chapman Valve Mfg. Co. 
Davis Regulator Co. 
Edward Valve & Mfg. Co. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
* Schutte & Koerting Co. 


Valves ay Relief) 
* Crane C 
Davis Co. 
Edward Valve & Mfg. Co. 
Fisher Governor Co. 
Foster Wheeler Corp’n 
Jenkins Bros. 
Schutte & Koerting Co. 
Walworth Co. 

* Wheeler, C. H., Mfg. Co. 


Valves (Float) 
Consolidated Ashcroft Hancock 
Co. (Inc.) 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. 
Schutte & Koerting Co. 
Simplex Valve & Meter Co. 


Valves (Foot) 
* Crane Co. 
Walworth Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Valves (Fuel Oil Sada 
* Barco Mfg. C 
* Brown Co. 
* Schutte & Koerting Co. 


Valves (Gate) 

* Chapman Valve Mfg. Co. 
* Consolidated pee Hancock 
Co. (Inc.) 

Crane Co. 
Fairbanks Co. 
Jenkins Bros. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Walworth Co. 


Valves (Globe, Angle and Cross) 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

Crane Co. 

Edward Valve & Mfg.*Co. 

Fairbanks Co 

Grinnell Co. 

Jenkins Bros. 

Kennedy Valve Mfg. Co. 

Lunkenheimer Co. 

Nathan Mfg. Co. 

Parker Appliance Co. 

Reading Steel Casting Co. (Inc.) 

Schutte & Koerting Co. 

Vogt, Henry, Machine Co. 

Walworth Co. 


Valves 
* Barco Mfg. Co. 
Chapman Valve Mfg. Co. 
Crane Co. 
Fairbanks Co. 
Grinnell Co. 
Jenkins Bros. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


Valves (Hydraulic) 
* Barco Mfg. Co. 
Chapman Valve Mfg. Co. 
Consolidated Ashcroft Hancock 

Co. (Inc.) 

Crane Co. 
Edward Valve & Mfg. Co. 
Fairbanks Co. 
Homestead Valve Mfg. Co. 
Lunkenheimer Co. 
Parker Appliance Co. 
Reading Steel aeons < Co. (Inc.) 
Schutte & Koerting 

* Vogt, Henry, Machine Co. 
Walworth Co. 
Yarnall-Waring Co. 


Valves (Hydraulic Operating) 

* Bailey Meter Co. 
Chapman Valve Mfg. Co. 
Davis Regulator Co. 
Edward Valve & Mfg. Co. 
Fisher Governor Co. 
Homestead Valve Mfg. Co. 
Kennedy Valve Mfg. Co 
Lunkenheimer Co. 
Reading Steel Castin oe (Inc.) 

* Schutte & Koerting 

* Yarnall-Waring Co. 


Valves (Motor-Operated) 
* Chapman Valve Mfg. Co. 
* Edward Valve & Mfg. Co. 
* Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
* Schutte & Koerting Co. 


Valves (Needle) 
Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


Valves (Needle Point) 
Nugent, Wm. W., & Co. (Inc.) 


Valves (Non-Return) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

* Crane Co. 

* Davis Regulator Co. 

* Edward Valve & Mfg. Co. 

* Jenkins Bros. 
Lunkenheimer Co. 
Reading Steel Castin 

* Schutte & Koerting 
Walworth Co. 


Valves (Plug) 
* Barco Mfg. Co. 
Mfg. Co. 
Consolidated Ashcroft. Hancock 

Co. (Inc.) 

Fairbanks Co. 
Homestead Valve Mfg. Co. 
Merco Nordstrom Valve Co. 
Parker Appliance Co. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


Valves (Pop Safety) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
Lunkenheimer Co. 
Walworth Co. 


(Inc.) 


Valves (Pump) 
* Garlock Packin 
* Goulds Pumps ao. ) 
* Jenkins Bros. 
* Nordberg Mfg. Co. 


Valves (Radiator) 

* Crane Co. 

* Fairbanks Co. 

* Fulton Sylphon Co. 

* Jenkins Bros. 

* Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


Valves (Radiator, Packless) 
* Fulton Sylphon Co. 


Valves (Reducing) 
Bailey Meter Co. 
Davis Regulator Co. 
Fisher Governor Co. 
Fulton Sylphon Co. 
Oxweld Acetylene Co. 
Schutte & Koerting Co. 
Squires, C. E., Co. 
Walworth Co. 


Valves (Regulating) 
* Bailey Meter Co. 

Bristol Co. 
Brown Instrument Co. 
Crane Co. 
Davis Regulator Co. 
Fisher Governor Co. 
Fulton Sylphon Co. 
Lunkenheimer Co. 
Simplex Valve & Meter Co. 
Walworth Co. 


Valves (Relief, Water) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
* Davis Regulator Co. 
* Fisher Governor Co. 
Lunkenheimer:Co. 


Walworth Co. 


Valves (Safety) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
* Fisher Governor Co. 
* Jenkins Bros. 
Lunkenheimer Co. 


Valves (Sight Feed) 
Nugent, Wm. W., & Co. (Inc.) 


Valves (Sight Flow) 
Nugent, Wm. W., & Co. (Inc.) 


Valves (Solenoid) 
* Bristol Co. 
* Brown Instrument Co. 
* General Electric Co. 


Valves (Stop) 
* Parker Appliance Co. 


Valves (Superheated Steam, Steel) 
* Barco Mfg. Co. 
Chapman Valve Mfg. Co. 
Consolidated Ashcroft Hancock 

Co. (Inc.) 

Crane Co. 
Edward Valve & Mfg. Co. 
Fisher Governor Co. 
Homestead Valve Mfg. Co. 
Jenkins Bros. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Merco Nordstrom Valve Co. 
Nordberg Mfg. Co. 
Reading Steel ‘Casting Co. (Inc.) 
Schutte & Koerting Co. 
Vogt, Henry, Machine Co. 
Walworth Co. 
Yarnall-Waring Co. 


Valves (Thermostatically Operated) 
* Bristol Co. 
* Brown Instrument Co. 
* Fulton Sylphon Co. 


Valves (Throttle) 
Barco Mfg. Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Crane Co. 
Edward Valve & Mfg. Co. 
Fairbanks Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Nordberg Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Walworth Co. 


* 


Ventilating Systems 
* Buffalo Forge Co. 


Vibration Isolation Materials 
Korfund Co. (Inc.) 


Vises (Machine Tool) 
* Hartford Special Machinery Co. 


Voltmeters 
* Bristol Co. 
* Brown Instrument Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Washers (Leather) 
Chicago Rawhide Mfg. Co. 


Washers (Lock) 
* Shakeproof Lock Washer Co. 


Washers (Rubber) 
* Garlock Packing Co. 
Goodrick, B. F., Rubber Co. 


Washers (Thrust) 
* Boston Gear Works Sales Co. 


Water Columns 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Lunkenheimer Co. 
Nathan Mfg. Co. 
* Yarnall-Waring Co. 


Water Purifying Plants 
* International Filter Co. 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 


Water Softeners 
* International Filter Co. 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 


Water Walls (Furnace) 
* Combustion Engrg. Corp’n 


* Erie City Iron Works 


Foster Wheeler Corp’n 
Fuller-Lehigh Co. 
Kennedy-Van Saun 
Engrg. Corp’n 
Springfield Boiler Co. 
* Superheater Co. 


Mfg. & 


Waterbacks (Furnace) 
* Combustion Engrg. Corp'n 
* Foster Wheeler Corp’n 


Wattmeters 
* Bristol Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Welding (Hammer Forge) 
* Kellogg, M. W., Co. 


Welding and Cutting Apparatus — 
cetylene) 
* Linde Air Products Co. 
* Oxweld Acetylene Company 


Welding and Cutting Work 
* Linde Air Products Co. 


Welding Equipment (Electric) 
* General Electric Co. 
* Lincoln Electric Co. 
Quasi-Are Incorporated 
* Westinghouse Elect. & Mfg. Co. 


Welt, Machines (Electric Arc 
ethod 
Quasi-Are Incorporated 


Wheels (Steel Rolled) 
Edgewater Steel Co. 


Wheels (Trolley and Crane 7... 
* Westinghouse Elect. & Mfg. Co 


Wheels (Truck, Factory) 
* Fairbanks Co. 


Whistles (Steam) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
Lunkenheimer Co. 
Nathan Mfg. Co. 


Winches 
* Ingersoll-Rand Co. 
* Shepard Niles Crane & Hoist 
Corp’n 


Windows (Steel, Industrial) 
* Lupton’s, David, Sons Co. 


Wire (Aluminum) 
* Aluminum Co. of America 


Wire (Brass and Copper) 
* Roebling’s, John A., Sons Co. 


Wire (Flat) 
* Roebling’s, John A., Sons Co. 
Stanley Elect. Tool Co. 


Wire (Iron and Steel) 
* Bethlehem Steel Co. 
* Roebling’s, John A., Sons Co. 


Wire (Welding) 
* Aluminum Co. of America 
* Lincoln Electric Co. 
* Oxweld Acetylene Co. 


Wire and Cables (Electrical) 
* Aluminum Co. of America 
* General Electric Co. 
* Roebling’s, John A., Sons Co. 


Wire Mechanism (Bowden Wire) 
* Gwilliam Co. 


Wire Rope Fastenings 
* Roebling’s, John A., Sons Co. 


Wire Rope Slings 
* Roebling’s, John A., Sons Co. 


Wiring Devices 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Worm Gear Drives 
* Cleveland Worm & Gear Co. 
* De Laval Steam Turbine Co. 
* Foote Bros. Gear & — Co. 
* James, D. : Mfg. 
* Jones, W. A pare. Mach. Co. 
* Link-Belt Co. 


Wrenches 
* Roebling’s, John A., Sons Co. 
Walworth Co. 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-31 Edition 
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small steel parts 


Greatly improved quality of work 


ENERAL ELECTRIC has made a machine out of 

an electric heat-treating furnace—and here 
are the results in a typical installation at the 
Royal Typewriter plant, Hartford, Conn. 


Four batch-type fuel furnaces were replaced by 
this one efficient electric machine. Two hundred 
lb. of cone screws, ball cups, rail inserts, and 
escapement and ratchet wheels pass through the 
automatic heat-treater every hour, on a nickel- 
alloy mesh-belt conveyor whose speed can be 
varied for a wide range of sizes and shapes. 


Handling costs have dropped to bed-rock level; 
production has tripled; the quality of each piece 
is uniformly high; the temperature of the work is 
maintained to the instant of quench; the furnace 
is self-contained and is readily moved; mainte- 
nance is practically out of the picture. 


Here is an exceptional opportunity to cut heat- 
treating costs. Ask the nearest G-E office to give 
you the complete story of the G-E mesh-belt 
conveyor furnace. 


JOIN US IN THE GENERAL ELECTRIC PROGRAM, BROADCAST EVERY SATURDAY 
EVENING ON A NATION-WIDE N.B.C. NETWORK 


ENGINEERING 


SERVICE 


heat-treatment 


Slashed high handling costs » » Tripled production 


570-136 


GENERAL ELECTRIC 


SALES AND 


TIES 
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Above: Class A Seamless 
cylinder material. Mini- 
mum tensile strength 60,000 
lbs.; yield point 35,000 /bs.; 
elongation in 2 in. 26%; re- 
duction of area 42%, Speci- 
men etched 40 minutes in 
hot 1 to1 hydrochloric acid. 
Micrograph {top} shows 
uniformly dense structure. 
It required 40 minutes of 


Above: The weld in seamless rolled steel, and six micrographs showing the fine 


etching to bring out lines in grain structure and unusually clean metal in and about the weld. 


the seamless cylinder mate- 
rial. 


Above: Ductility tests made with 
weld metal, a %” round specimen 
tied into a knot cold, and a 3%” 
sq. bar that was twisted cold 
450 degrees without showing any 
Signs 


One of a number of cold 
bend tests made with bars 
containing welds. Theweld 
is very dense, free from im- 
purities and the grain struc- 
ture in and about the weld 


is very fine. 


seamless 


Above: Special 50% discant 
welding quality plate mw 
terial. Minimum. tensilt 
strength 55,000 /bs.; yield 
point 27,500 lbs.; elonget 
tion in 8 in. 25%. Specimay 
etched 20 minutes in but! 
to 1 hydrochloric acid. Mit 
crograph {top} shows grait 
structure. Compare deepe 
lines with those in rolled 
steel {extreme left} whit) 
was etched 40 minutes. 


i ; 

i 


Above: Test bar of weld melt 
showing remarkable ductility ™ 

a perfect fracture. Tensile strent 
67,090 lbs.; yield point 58,090 lof 
elongation in 1.5 inches, 333% 
reduction of area 63.57%. 


ello, 
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welded construction 


~ 


ab 


discariy 
ylate moh 
tensikh 
bs.; yield 
elonge 
Specimay 
s in 
acid. Mit 
ows grainy 
re 
in 


ft} whic 


inutes, 


demonstrates... 


superior tensile strength 
ductility and density 


N KELLOGG’S electric fusion 

welding, all variables are auto- 
matically controlled. Welds made 
either in Kellogg seamless cylin- 
ders or plate have the full strength 
of the base metal. A perfect joint 
is obtained. Both deposited metal 
and base metal adjacent to the 
weld have unusual tensile strength, 
ductility and density. For example, 
Kellogg all-weld metal is guaran- 
teed to the following minimums: 


Tensile strength 60,000 lbs. per sq. 
inch; yield point 40,000 lbs. per sq. 
inch; elongation in 2 inches, 20%; 
reduction of area, 30%. 


To the Kellogg fusion welding 
process, Kellogg rolled seamless 
cylinders bring a uniformly dense 
steel that is perfectly adapted. 
Before being rolled, cropping, 


piercing and cropping operations 


remove the highly segregated areas 


Ingot and a finished rolled cylinder. Sizes of pressure 
vessels fabricated from these cylinders are limited 
only by transportation facilities. 


from the ingots. Joined by Kellogg 
fusion welding, these cylinders 
form a pressure vessel free from 
longitudinal seams, with fibres run- 
ning circumferentially, and having 
the “‘skin’”’ of rolled steel that is 
unusually resistant to corrosion. 


The complete story of Kellogg 
seamless cylinder fusion welded 
pressure vessel construction, with 
all metallurgical tests illustrated, 
is contained in a new brochure. 
Let us send you a copy. 


The M. W. KELLOGG COMPANY 


225 BROADWAY 


NEW YORK, N. Y. 


‘Birmingham, 827 Brown-Marx ‘Building; “Boston, 12 Pearl Street; Chicago, 1 La Salle Street; Pittsburgh, 
Oliver Building; Los Angeles, 742 Western Pacific Building; Tulsa, Philtower Building 


ij telloge Products include Welded Boiler Drums, Receivers, Separators, Headers and Complete Power Plant Piping 
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Cleaning the air 
reduces the wear 


Pipe-line filtration is a definite 
and constant source of revenue. 
Compressed air drills, riveters, 
and other pneumatic tools wear 
longer and do _ better work. 
Sprayers deliver cleaner, purer 
paint with less danger of the fine 
spray nozzle becoming clogged 
by foreign matter. Anywhere 
that power lines from a central 
pressure tank are used, Protecto- 
motor Filters in the pipe. lines, 
as well as on the air intake of 
the compressor itself, will more than pay for 
themselves in the depreciation and grief they 
prevent. 

Removing water, oil, dirt, rust, scale and all. other 


foreign substances from the air passing through the 
lines, they deliver air clean and dry. 


AIR 


consist of a felt filter element formed on a fine-wire 
screen shaped in fins, in an aluminum housing encased 
in a pressed steel shell with flanged joint made to with- 
stand a working pressure of 125 lbs. Higher Pressure 
shells can also be supplied as special . 
equipment. 

Settlings of water, oil and sedi- 
ment are withdrawn “through a pet- 
cock, and by closing a valve to shut 
off air going into the filter housing, 
and opening the drain-cock, the air 
in the outlet pipes or hose blows 
back through the 
positive filter ele- 


Pipe Line Filter 


See Our : i 

Exhibit ment removing a 

Booths accumulations. Protectomotor Air Filter 
419-420 Write for booklet — Eliminates 99-%/10% of 
Power and information on se 


duces wear 75 to 85%. 

Show our 30-day FREE Cuts carbon deposits 60 to 
TRIAL ORDER. = 70%. "Saves oil. Mufiies 
noise. Makes compres- 

sors, Diesel engines, etc. 


Staynew Filter Corporation = from 3 to 5 times 


longer before overhauling 


19 Leighton Ave., Rochester, N. Y. __ is necessary. 


| Staynew Filter Corp., t 
| 19 Leighton Ave., Rochester, N. Y. | 
Please send a copy of your catalog on Protectomotor 
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MOORE 


RELIABLE 
COAL PULVERIZER 
DRIVE 


The rugged construction of Moore 
steam turbines makes them well suited 
for coal pulverizer drive. 


Outstanding Features 


Alloy steel shaft 

Large wheel clearances 
Heavy non-corrosive blading 
Rugged governor 

Dust proof bearing housings 
Heavy bronze bearings 


This construction assures continuous 
and reliable performance so essential for 
pulverizer drive. 


Steam Turbines Reduction Gears 
Centrifugal Pumps 


Offices in All Principal Cities 


Moore Steam Turbine Corp. 
Wellsville, N. Y. 
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Six Cylinder—1320 Horsepower Nordberg Diesel 


Another Nordberg Diesel Engine 


In The Southwest 


Amongst the numerous Nordberg Diesel 
Engine installations in the Southwest, must 
be included this six cylinder, 1320 horsepower 
unit at Hobbs, New Mexico. About two 
years ago, the Texas Power and Light Com- 
pany placed two 1250 horsepower Nordberg 
Diesels in service at its Odessa Plant. Now 
this larger unit has been purchased for its 
subsidiary, the Plains Electric Company. 


That so many users of Nordberg Diesels 
should continue to choose these engines when 
more capacity or larger units are needed, is 
evidence of the kind of performance they give. 
Built for long and efficient service they ap- 
peal to those in a position to recognize the 
essentials which constitute the best in Diesel 
Engine design and construction. 


When selecting that next Diesel, investigate the merits 
of Nordberg Engines. They are furnished in several 
types and in a wide range of sizes. 


Other Nordberg Products 


Steam Engines—Air and Gas Compresssors—Mine Hoists 
Crushers—Underground Shovels—Railway Track Equipment 


NORDBERG MFG. CO., MILWAUKEE, WIS. 
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PENNS IVANIA 
AIR COMPRESSORS 


May we send you copy of new 
24-page bulletin No. 151 de- 
scribing Pennsylvania duplex 
air compressors? This 
bulletin should be in the 
files of every user of power 
plant equipment. 


Pennsylvania 
Pump & Compressor Co. Fairbanks, Maes & Co. 


on. a 900 S. Wabash Ave., Chicago aoa 40.32 


Two Popular Sullivan 
Compressors 


“WG-6” Belted Sullivan single 
a compressors, capacities 68 
to 500 feet, are popular because 
Zz require so little attention. 
Splash lubrication, wafer valves, 

and sweep control unloading. 
Catalog 83-1. 


““WL-”’ Direct Connected Sul- 
livan two cylinder and four 
c capacities 
100 to 350 feet, combine direct 
connection with portability. 

y useful automatic 
"Catalog 83-H. 


SULLIVAN 


MACHINERY COMPANY 
702 Wrigley Bidg., Chicago 


Chemical and Industrial . plant owners 
appreciate the service rendered by Frick 

efrigeration. For more than forty years 
Frick Refrigeration has been installed in 
chemical and industrial plants. 


We would be glad to demonstrate the 
features of this equipment, which we have 
spent nearly fifty years developing, to any- 
one interested. 


We manufacture both ammonia and 
carbon-dioxide equipment. 


The illustration shows a Frick ammonia 
compression system installed in a Techni- 
color process plant. 


Literature gladly sent on request. 
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Long, continuous 
service is assured 
with Homestead 
Quarter-Turn valves 
on the job, for they 
are cast in brass, 
iron, steel, acid re- 
sisting bronze, mo- 
nel, or other metals 
to resist the action 
of specific fluids at 
specified tempera- 
tures and pressures. 
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FOR THIRTY-NINE 
YEARS 


Engineers have recognized the fact that Homestead Quarter-Turn Valves stop 
costly leaks, give longer continuous service, and lower maintenance costs. 


They have found thru long experience with Homesteads that these savings 
are made possible by the carefully ground metal to metal seating surfaces, 
sealed bottom and bonnet, and the quick, positive cam seating action. 


It is these features that help to put an end to valve troubles and afford in- 
dustrial plants the long low-cost valve service that they desire. It is also 
these features that quickly off-set and justify the higher first cost of Homesteads. 


If you, personally, have not yet experienced the satisfaction and savings 
afforded by Homesteads either by using them in your own plant or by specify- 
ing them on your consultation jobs, it will pay you to investigate them at once. 


Catalog number thirty-five will help you in writing Homesteads into your 
next valve specifications. Write for your copy to-day. 


You can add 
Homestead Valves’ 
low maintenance 
advantage to most 
any piping layout 
because they are 
made in  straight- 
way, three-way and 
four-way types— 
sizes up to 12”— 


for pressures as high 
as 3000 pounds. 


VALVE CO. 


?.O. BOX 412 


CORAOPOLIS, PENNA. 
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Test Demonstrate the Effic 


August 25, 
1930 


The purpose of this test was 
to critically examine the logic 
of the prevailing opinion that 
no tube holes should be placed 
in the welds of welded pressure 
vessels. The tests were wit- 
nessed by an accredited Navy 
Inspector. 

Of course, the type of welds 
to be considered should first 
have demonstrated strength, 
ductility and impact values 
comparable with those of the 
plate before such a question 
as this needs to be raised. 

In the test produced here, 
the plate material was made 
according to the same speci- 
fications as those governing 
the Super-heater Drums now 
under construction for the 
U. S. Navy. The specimens 
were made by the A. O. Smith 
Corporation for the U.S. Navy 
to show the effects of holes in 


and adjacent to the SMITH- © 


Weld. 


Material 
Specification 


The specification for the 
steel calls for a minimum 
strength of 55,000 lbs. per 
square inch, a minimum yield 
point of one-half the ultimate 
strength and a minimum 


Figure 1 


elongation of 30 per cent in 8 
inches with the usua. modifi- 
cations for plate thickness. 


Test Set-up 


The test specimen is shown 
in Figure 1. It consists of three 
pieces of pJate11 inches thick, 
which ~ welded together 
with the .candard SMITH- 
Weld for the above class of 
steel. 

The test specimen was de- 
signed so that one tube hole 
would be drilled in the center 
of one of the welds, the sec- 
ond tube hole adjacent to the 
other weld, and the third tube 
hole in the plate steel some 
distance from the welds. 

The total width of the speci- 
men is 2% inches, with tube 
holes 114 inches in diameter. 
The bead of the weld was en- 
tirely removed on both sides 
of the plate. The specimen 
was lightly etched to bring out 
the contour of the weld as 
shown in Figure 1. 


Test Results 


Figures 2 and 3, taken from 
opposite sides, show how the 
test specimen failed in the lig- 
aments of the hole, which was 
drilled in the plate away from 
the welds. 

The strength of the steel in 
the ligaments at failure was 
63,300 lbs. per square inch. 


O. SMITH 


PRESSURE VESSEL DIVISION 


“4 x 
- 
Hee 


DeEcEMBER, 1930 


iency Tube Holes Welds 


| Figure 2 


CORPORATION 


General Offices: Milwaukee, Wisconsin 
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The yield point was 43,200 lbs. 
per square inch. The elonga- 
tion was 25% in 2 inches and 
the reduction of area 48.8%. 
It is to be noted that elonga- 
tion is not comparable with 
that resulting from pulling a 
uniform section of steel, be- 
cause the two-inch gauge 
length was taken in line with 
the center of the holes and, 
naturally, part of the gauge 
length was in a much thicker 
section. 


Conclusions 


This test demonstrates that 
the ligaments of the tube hole 
in the weld are even stronger 
than the same size ligaments 
of plate material. 

It will be noticed from Fig- 
ures 2 and 3, that the weld 
ligament shows practically the 
same ductility as that of the 
plate. 

It is therefore concluded 
that, if welds are compa- 
rable with the plate in 
strength, ductility and 
impact value, and if the 
welding does not impair 
the quality of the plate ad- 
jacent to the weld, then 
there is no reason to avoid 
placing tube holes in or 
near the weld. 


T. McLEAN JASPER, 


Director of Research 
September 9, 1930 


Milwaukee, Wisconsin 
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Journal 


Jor 


Engineers 


in 


The Right Men 
Economically 


Since industry is depending so largely on 
the technical knowledge and engineering 
skill of mechanical engineers, it isentirely 
logical for industry to depend on the same 
knowledge and skill for the selection of 
apparatus and materials. 


It is also logical for manufacturers to 
utilize the vehicle which is so definitely 
moving in the same direction in which 
mechanical engineers are moving, and 
covering the fields in which mechanical 
engineers are active. 


MECHANICAL ENGINEERING is that 
vehicle. It is by and for mechanical en- 
gineers. Published monthly, it provides 
the dual advantage of effectiveness and 
economy. 


Shall we send you complete information? 
THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS 


29 West 39th Street, New York, N. Y. 
Western Office: 205 Wacker Drive. Chicago, Ill. 


DeceMBER, 1930 
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ill your speed reducers 
escape the Red Question Mark 


mexi year 4 


1930 has been a test-year 
for production costs. 

With maintenance and operating 
figures carefully sifted .. . broken up 
into smaller lumps . . . cost items have 
been reviewed by super-critical eyes. 

Red question marks have appeared 
more frequently on the cost sheets. 

Exacting analysis has proved againthat 
a single breakdown... men and machines 
standing idle for a few hours . . . pro- 
duction tie-ups... repairs quickly over- 
balance any saving in purchase price 
that can be made by «pecifying a less- 
than-first quality speed reduction unit. 

More forcibly than ever, it has been 
demonstrated that the HIGHEST 
QUALITY SPEED REDUCER IS THE MOST 
ECONOMICAL. 


Resolve now to “play safe” next year. Protect overloads come ... speed reducers that require 
yourself by insisting on WORM GEAR speed reducers no attention outside of occasional oiling... speed 
that will not fail when the sudden shocks and __ reducers you can rely upon... . “Clevelands”. 


WORM & GEAR COMPANY 


3264 EAST 8OTH STREET e « « CLEVELAND, OHIO 


Cleveland Unit Type AT 
driving dryer. Ratio 8% : 1, 
soc GRR 12007. 


CLEVELAND WORM GEARING=—THE ULTIMATE DRIVE 
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NO. 6 OF A SERIES— 


HIS series of advertisements is 

designed to acquaint business men 
with Grinnell Company as it really is. 
Automatic Sprinkler protection is not the 
entire business of the Company. Its high 
reputation for many other industrial 
piping specialities and commodities has 
been built on super-standards of manu- 
facture and on original conceptions 
which are well known to engineers and 
architects. Business men, too, need to 
know the real quality in these products. 


prepares for 
your NEEDS 


Thermolier the copper unit heater. A better and cheaper 
means of heating many types of industrial and commercial 
buildings. 

Grinnell Unit Coolers. A revolutionary improvement over 
pipe coils for room cooling and refrigeration. 


Thermoflex Radiator Traps with the famous Hydron 
bellows, insuring perfect operation of your steam radiators. 


Pipe Fabrication. Pipe bends, welded headers and the Triple 
XXX line for super power work. 


Pipe Fittings | peal threaded, accurately machined and 
rigidly inspected. 

Pipe Hangers featuring easy adjustability after the piping 
is up. 

Humidification Equipment. Complete systems employing 
the unique automatic control, Amco. 


Automatic Sprinkler Systems with the famous Quartz bulb 
head. The world's largest sprinkler manufacturer and con- 
tractor. 
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ipe Fittings 
for instance 


VEN a pipe fitting can be a fine masterpiece of casting 
threading and machining, or, it can be too crude to use 
in any high class piping system. 


Leading engineers and contractors of America know why 
the Grinnell Company has never made ordinary fittings. Since 
super-quality fittings are needed for automatic sprinkler work 
that is the standard for all fittings made by Grinnell. 


Contractors prefer Grinnell fittings because of ease and 
speed of construction. Building owners specify them because 
they want fine appearance and low maintenance. This applies 
equally to both the cast and malleable lines. 


For the same two reasons, exactly, Grinnell adjustable pipe 
hangers win preference and are specified by architects, engi- 
neers and owners of buildings. 


GRINNELL COMPANY 


Branches in all Principal Cities Executive Offices: Providence, R.I 
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Meeting Program.._.126 


Index to Advertisers 128 


NATIONAL ‘EXPOSITION oF 


POWER anp MECHANICAL ENGINEERING | 


CAt the ~ Grand Central Palace ~ New York, N.Y. 
Ist to 6th ,1930 


GUIDE 

NINTH | 

: 


BOOTHS 23-25—NATIONAL POWER SHOW a 


Combustion Engineering at the 


NEW YORK POWER SHOW 


r 
wes 


23-24-25 


will contain exhibits and installa- 
tion drawings of Combustion En- 
gineering Corporation equipment 
for producing from 3,000 lb. of 
steam to over 1,250,000 Ib. of 
steam per hour. 


— G the new exhibits will be: 
A welded drum, of overall length, about 8 ft. 
with an I. S. diameter of 34 in. designed for a 
working pressure of 517 lb. based on a joint 
efficiency of 80 per cent, with two longitudinal 
weld seams. This drum was subjected to a 
hydro-static test up to 3200 lb. per sq. in. pres- 


sure, with no effect on the welded seams. 


Walsh-Weidner forged steel sectional headers 
for pressures of 1400 lb. per sq. in. and also for 


488 lb. per sq. in. 


Section of the new C-E Return Bend Econo- 


mizer showing the return bends and tube arrange- 


ments. 


The new C-E Stoker Unit applicable for power 
boilers of 125 hp. at rating and heating boilers 
from 8,000 to 15,000 sq. ft. radiation capacity, 
showing the agitating grates, dump grates and 


automatic ash ejector. 


‘COMBUSTION ENGINEERING CORPORATION 


200 Madison Avenue 


New York, N. Y. 


Boilers - Air Preheaters - Stokers - Pulverized Fuel Equipment - Water-Cooled Furnaces 
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HE ‘‘A.S.M.E. 
Guide” to the Na- 
tional Power Show 

although issued as an aid 
to A.S.M.E. members 
while attending the 
Show in person is also 
extremely valuable to 
those who ere prevented 
by business or personal 
responsibilities from be- 
ing in New York City 
during the week of the 
A.S.M.E. Annual Meet- 


ing and the Power Show. 


Preliminary study of 
the ‘Guide’ before 
visiting the Power Show 
helps a prospective visitor to select 
in advance those exhibits which seem 
most likely to be of definite value to 
him; and to give them first attention 
during his visit. In many instances 
also, the Guide will prove valuable 
after a visitor has left the Show as a 
means of checking up names, addresses, 
or details regarding the equipment 
examined. 


MECHANICAL ENGINEERING 
presents again a complete ‘Directory 
of Exhibitors’’ giving a brief descrip- 
tion of each exhibit so far as it has 
been possible to secure the informa- 
tion in advance of the Show. This 
data, which begins on page 74 and 
extends over alternate pages to page 
92, has been compiled very carefully, 
and submitted to the Management 
of the Exposition for checking. We 
cannot guarantee its accuracy in de- 


tail because of inevitable changes 
between the date of going to press 
and the opening of the Show. The 
names of concerns presenting ad- 
vertisements in the ‘Guide’ appear 
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in color with a reference to the page 
or pages, upon which their advertise- 
ment appears. 


In each write-up the number, or 
numbers, of the booths occupied are 
given, so that turning to the floor-space 
diagrams shown on pages 106, 108, 
and 110, a user of the Guide at 
the Show can readily locate any 
booth in which he is interested. 
A.S.M.E. members are especially in- 
vited to visit the A.S.M.E. Booth 
(No. 80) on the main floor near the 
front entrance, where members of the 
Staff will be in attendance throughout 
the Show, and full information regard- 
ing A.S.M.E. activities and publica- 
tions will be available. 


This year, more large working 
exhibits depicting power and me- 
chanical engineering advancement 

will be presented than 
have ever been seen 
under one roof. Ma- 
chinery and equipment 
in actual operation is 
what the engineer and 
his executives like to 
see, and there will be 
many new spec- 
tacular treats in store for 
them. The Exposition is 
a great living catalog of 
engineering equipment, material and 
supplies typifying the progressive 
spirit of industry in this country. 
The problem of finding space to fit 


in new exhibitors this year has been 


4 real one; and the Grand 
Central Palace will be 
crowded. 


Conditions in general 
are such as to make a 
show at this time of more 
than usual value. A 
larger attendance than 
ever is expected because 
the average executive 
feels the need for keep- 
ing up to the minute in 
all methods of economy 
in these times and on 
the other hand business 
is not rushing at a pace 
to keep the important 
persons in the larger 


“organizations too busy to attend. 


Mechanical engineering develop- 
ment is advancing so fast in America 
that it is never possible to forecast 
the new devices that will appear 
within the span of a year. Many 
manufacturers have taken advantage 
of the lull of past months to develop 
new devices and improvements on 
old ones that will be shown for 


the first time at the Power Show this 
year. 


Indicative of the wide interest that 
is shown in this annual event, it is 
interesting to note that every state 
in the union was represented on the 
visitors list of those signing at the 

Continued on Page 70 


See Pages 74-92 for Directory of Exhibitors 


See Pages 106-110 for Floor Diagram 
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door last year. The growth in inter- 
est in this field is indicated when we 
look back and see that there were only 
105 exhibitors at the first show but 
more than four hundred have taken 
space to make this the best year that 
the National Power Show has had. 


Boilers of the most modern type, of 
which in the past few years there 
has been a rapid development, 
will be visualized in unique 
ways by their manufacturers. 
Air preheating has become a 
standard practice in practically 
all plants of a certain type, and 
there will be several of these 
of different types to be seen. 
The various newer combinations 
of air preheater-water wall and 
boiler will be explained by 
their respective sponsors. The 
demands of the modern trend 
toward high pressures in boilers 
is reflected in the usually fine 
and diversified group of instru- 
ment makers who will show new 
devices. 


A notable feature that has un- 
questionably taken form is the de- 
termination to show heavier and 
larger units, in many cases in actual 
operation. For instance, one nation- 
ally known manufacturer has arranged 
to show one of the largest units that 
go into the operation of a power 
plant insofar as fuel burning equip- 
ment is concerned,.-under practical 


Another inter- 


operating conditions. 
esting exhibit is that which relates 
to the stokers of various manufac- 
turers, all of which are well repre- 


sented. That air is an important 
factor in the production of power is 
emphasized by the exhibits of the fan 


Continued from Page 69 


makers who will, as seems to be the 
keynote of the show, exhibit larger 
and more complete units than here- 
tofore, and even the air conditioning 
of the plant is receiving its share of 
attention with practical exhibits cover- 
ing this point. There has always been 
an interest on the part of the coal 


- companies and the fuel oil companies 


intheshow. Their exhibits are among 
the most interesting. 


Among the interesting electrical 
devices shown is a thermostatic de- 
vice which operates on a variation of 
one-tenth of a degree. This thermo 
regulator will operate from the warmth 
of the hand and will be so arranged 
as to start a fan at the show. This 
may be applied to many industrial uses 
among which we might mention the 
explosive industry—safe-guarding 
against over-heating in the 
oil industry, where a uni- 
form temperature is de- 
sired, and in fact in any 
industry where a close 
control of temperature is 
desirable. This is a new 
device. 


With the demand for 
larger power plants a new 
demand for knowledge 
has come about. That is 
a knowledge of pipe and 
piping. Little was thought 
about it until it became an ever in- 
creasing factor in the design and con- 
struction as well as operation of the 
modern plant. To visualize this, one 
booth will show how piping and 
tubes are made. Along the same line 
is the exhibition of a special alloy 


steel that has heretofore not been 
shown at the power show, and indi- 
cates the refinements that are entering 
into the boiler room. 


From valves to pumps, in both classes 
there is a wide range of material to 
be seen. A number of exhibits will 
relate to heating, ventilating or re- 
frigeration, presenting the latest 
equipment among the standard, 
time-tried equipment in these 


fields. 


More manufacturers of Power 
Transmission Equipment are ex- 
hibiting than ever before, show- 
ing many new devices, and 
modifications and improvements 
of old ones. Manufacturers 
of various types of Ball and 
Roller Bearings are presenting 
unique and instructive displays. 


In material handling again will 
be found the influence of the 
larger higher duty plant reflected 
in the equipment to be shown. It is 
significant that more concerns in this 
line of business are exhibiting than any 
year heretofore. 


Over fifty tool and machine tool 
manufacturers will exhibit. It is an 
apparent fact that the special tool and 
machine tool section of the Show, as 
is the case with all other sections, is 
paying more attention this year to com- 


- plete working exhibits than ever be- 


fore. The welding exhibits are of 
unusual interest. 


Of over 400 exhibitors who show 
their products, there is a surprising 
number of notations on the list “new 


‘exhibit not shown before.” 


As in previous years the National 
Power Show is being held during the 
same week as the A.S.M.E. Annual 
Meeting; and a special invitation is 
extended to all A.S.M.E. members to 
attend. Tickets of admission can be 
had without charge at Society Head- 
quarters; and an A.S.M.E. emblem sel- 
dom fails to secure for its wearer even 
more than the usual degree of courte- 
ous attention accorded to visitors at 
booths. In many cases the managers 
of the booths are A.S.M.E. members 
themselves; and are glad accordingly, 
to welcome a visitor with whom they 
have a common interest. 


See Pages 74-92 for Directory of Exhibitors 


See Pages 106-110 for Floor Diagrams 
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BOOTH 247—NATIONAL POWER SHOW \ 


Flexible Joints screw end 
to 6” 


Barco Joints are made 
in sizes from 34” to 
3” inclusive, of malle- 
able iron; from 4” to 
9” inclusive of 
bronze;from 4” to 48” 
inclusive, of Semi- 
Steel. 


Barco Standard Joints 
are suitable for 200 Ib. 
steam pressure per sq. in., 
up to and including the 
3” size whether made of 
bronze or malleable iron. 
The standard Semi-Steel 
joints 4”, 5” and 6” are 
constructed for 125 Ib. 
steam pressure. 


ASK FOR SPECIAL APPLICATION CATALOGS AND BLUE PRINTS 


Barco Joints on platen press 
Ask for Swivel Joint Catalog 


BARCO MANUFACTURING COMPANY | 


1801-1815 WINNEMAC AVENUE CHICAGO, ILL. | 
THE HOLDEN COMPANY, LIMITED—IN CANADA—MONTREAL-TORONTO-WINNIPEG-V ANCOUVER 


FLEXIBLE JOINTS 
and SWIVEL JOINTS 


Swivel Joints screw end Flexible Joints fange end 
14" to 1-14”. 4” to 48” 


Barco Joints of all 
sizes can be made of 
special materials for 
special purpose such 
as to resist acids. 
They are also made 
extra heavy for high 
pressures. 


The inside construc- 
tion of all 4”, 5” and 
6” joints is like the 
screw end excepting 


but one gasket is 


Barco Joints on oil loading and discharging docks used. 
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Barco Joints on suction dredges 
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BOOTH 6—NATIONAL POWER SHOW 


ISIT our Booth 
No. 6 at the New York Power 
Show and see these instru- 
ments in operation. 


HE introduction of REPUBLIC electrically actu- 
ated meters made it possible to put the reading 
instruments just where they were most needed, 
irrespective of the distance from the measuring 
point... “ss ~ There also existed a real demand 
for a metering system which would produce co-ordi- 
nated records of related flows, pressures, vacuums, 
CO: percentage, etc., on a single chart and to show 
operating conditions at a glance... “si ~~ The 
new REPUBLIC master panels meet these requirements 
exactly. They produce these co-ordinated records on 
a 12” wide continuous strip chart—electrically — 
at any location most convenient for the operator. 
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-TURN THE WASTE OF TODAY INTO THE 


BOOTH 6—NATIONAL POWER SHOW 
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It is of great importance that you should realize there 
is nothing new or untried incorporated in REPUBLIC 
master panels...‘ “si They are new in con- 
ception only; in the type and width of chart, and the 
arrangements of the recording movements... 

“=: All the systems of measurement used are 
those which have been fitted in individual REPUBLIC 
instruments for many years past, and which have 
been proved to be thoroughly successful under 
working conditions similar to those in your plant. 


illetin “ Republic Economy in Industry” mailed upon request. 


REPUBLIC FLOW METERS COMPANY 


Executive Offices and Plant: 2232 Diversey Parkway, Chicago, Illinois 
Branch Offices in 25 Principal Cities 


PROFITS OF TOMORROW 


REPUBLIC 


INSTRUMENTS 
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DIRECTORY _ of 


Booths No. 1 to 95—Main Floor—Diagram on Page 106 


EXHIBITORS 


Booths No. 200 to 348—Second Floor—Diagram on Page 108 
Booths No. 401 to 656—Third Floor—Diagram on Page 110 


Corrected to November 18th Booth 


Abrasive Machine Supply Company... . ..520-521 
Newark, N. J. 
Representing: Black & Decker Company, 
and Van Dorn Electric Tool Company. 


Advance Engineering Co..............+- 272-273 
168 Washington St., New York, N. Y. 
Representing: Armstrong Machine ‘Works, 
Chicago-Wilcox Mfg. Company, A. W. Cash 
Company, Instant Water Heater Sales Di- 
vision, and Smith-Monroe Company. 


. 
750 Ave., Newark, N. 
Will display a complete line of Aerofin Heat- 
ers, covering Low Pressure, Universal and 
High Pressure Aerofin; also Booster Coils. 


1 North Clark Street, Chicago, Ill. 
Alexander Bros. (Inc.).... .. .819-320 


14 South St., Philadelphia, Pa, 
See Adv. Page 94 


The exhibit will feature Tentacular, a trans- 
mission belt, operating a generator drive on 
short centers with a pulley diameter ratio of 
10:1. Tentacular being first of all the most 
efficient form of power transmission in the 
world, proper | technical data and charts will 
be on ‘display in order to verify oan efficiency 
claims made for this belt drive 


N. J. 
Showing the application of Allan Red Metal 
to pistons of Steam, Oil and Gas Engines, 
Air, Gas and Ammonia Compressors. lan 
Metal bearing bushings cored and solid. 
Allan Metal Valve Discs. 


rackenridge, Pa. 
Display will consist of a representative dis- 
play of Allegheny alloys. 


Allen & Billmyre Co., Inc............... 213-214 
480 Lexington Ave., New York, N.Y. 
Exhibiting a complete line of TABCO 
Centrifugal Multi-Stage Blowers and Ex- 
hausters, Heavy Duty Portable and In- 
dustrial Vacuum Cleaners and also TABCO 
Stationary Vacuum Cleaners as applied to 
power plant work. 


490 Clinton St., Milwaukee, Wis. 
Will display representative items from their 
extensive line of Electrical Controlling Appa- 
ratus. New items to be featured include: 
Bulletin 830 Pressure Switch, Bulletin 840 
Float Switch, and Bulletin 609 Hand Op- 
erated A. C. ‘Starting Switch with Overload 
Breakers. 


131 Sheldon St., Hartford, Conn. F 
Will exhibit a complete line of Allen products 
including Allen Hollow Set Screws, Allen 
Hollow Cap Screws, and Allen Hollow Pipe 
Plugs. The shoulder screw is a new de- 
velopment. 


Allen-Sherman- Hoff 
233 S. 15th St., Piiadetphia, Pa. 
Will have a Hydroseal Ash Pump, A Hydro- 
vactor, and a Wind Swept Valve on display. 
All three of these products will be cut away 
to clearly show the method of operation. 


640 
Mamaroneck, N. Y. 
Exhibiting Allpax, the packing that ‘‘packs 
all” in Coil Form and Loose Form. 


h St., New York, N. Y. 

of Hy- Speed Portable Electric 
Mixers; Portable Electric Pumps; Vacuum 
Bottle Fillers; Electric Filter Tanks; In- 
ternal Pressure Filters; Gravity Asbestos 
Filters; Vacuum Laboratory Filters; Elec- 
tric Vacuum Pumps; and Special machines. 
Also Blu-Glass Acid-Resisting Enameled 
Equipment and Glass Coated Tanks. 


American Air Filter Co. (Inc.).............. 3-M 
Louisville, Kentucky 
Features of the exhibit will include a new 
Airmat Window Ventilator and Air Cleaner, 
and Airmat Dust Arrester, and an Automatic 
Multi-Panel Air Filter. 


American Arch Co. 58 
60 E. 42nd St., New York, N. Y. 
American Blower Co........... 314-315, 321-322 


6000 Russell St., Detroit, Mich. 

Exhibiting a No. 9 Sirocco Induced Draft 
Fan, Maximum Capacity 96,500 Cu. Ft. 
Per Minute, 8.6” Water 
Gauge, Brake H R.P.M. 695, Tem- 
perature of Gases Fuse 


Waterbury, Conn. 
Admiralty and Ambrac Condenser Tubes, 
Condenser Head Plates, Everdur Metal, 
Anaconda Welding Rods, Anaconda Brass 
Pipe, Copper Tubes for use with Compres- 
sion Fittings, Extruded Shapes, Die-Pr 
Parts, Rods, Bars, and Segments, and Ana- 
conda Sheet Metal will be exhibited. 


American Car & Foundry Co................ 201 
30 Church St., New York, N. Y. 
Showing the a.c.f. Three- Electrode Berwick 
Electric Rivet Heater and the a.c.f. Single 
Electrode Berwick Electric Metal (Forging) 


Heater. 
American Engineering Co. ...298 
Cumberland & Aramingo Sts., Phila., 
Pa. 


See Adv. Pages 114, 115 


Will exhibit a modern Taylor Multiple Re- 
tort Underfeed Stoker which design has 
been in operation for a year or more. All of 
the latest improvements will be shown in 
connection with the stoker. By means of 
convenient stairways it will be possible for 
visitors to see every working part of the huge 
exhibit including the fin-type tuyeres, the 
rams, the drive, the individual pusher rod 
mechanisms, the ash pit, and the massive 
crusher rolls. With the exception of the 
crusher rolls the entire stoker will be in 
operation and controlicd as though it were 
installed in a central station. Other prod- 
ucts of the American Engineering Company 
will form a part of the exhibit. These 
highly successful stoker auxiliaries can be 
applied to all types of multipie retort stokers 
as well as to the Taylor, and to pulverized 
coal, oil or gas fired boilers. The Lo-Hed 
Hoist Division of the Company will feature 
a Lo-Hed plain trolley hoist in operation. 
Flexible Coupling Co........... 
Tie, 
Will exhibit the “American” Flexible Coup- 
ling. The device consists of two halves 
between which is a floating member. Flexi- 
bility is accomplished by means of an engi- 
neering principle rather than through bend- 
ing, flexing or stressing any parts. 


American Gas Association (Inc 7 
Graybar Building, New York, N. Y. 
See Adv. Page 107 


Heating, cooling, and drying operations will 
demonstrate the versatility and adaptability 
of gas fuel at the exhibit that the American 
Gas Association is sponsoring. The follow- 
ing gas companies in the Metropolitan area 
are cooperating with the Association in ar- 
ranging the exhibit: Consolidated Gas Com- 
pany of New York, The Brooklyn Union 
Gas Company, the Brooklyn Borough Gas 
Company, and New York and Richmond 
Gas Company. Many of the latest types 
of gas appliances will be on display, most 
of them in actual operation. There will 
also be a large display of nationally-known 
products which have been processed by 
gas. Representatives of the Association 
and the cooperating gas companies will 
be in attendance at the booth at all times. 


American Locomotive Co....... 227-228, 338-339 
30 Church St., New York, N. Y. 
See Heat Transfer Products Co. 


American Metal Hose Co................... 206 
Waterbury, Conn. 
Will display a complete line of Flexible 
Metallic Hose and Tubing with suitable 
couplings and connections for them. 


American Propeller Co... 429 
220 Grindall St., Baltimore, Md. 
Quietness and high efficiency main features of 
Paragon ventilating fans. Propeller core 
built like airplane propellers of selected 
birch laminations, then encased in heavy 
gauge Monel metal, resistant to acids, steam 
and heat. Exhaust, pressure, extension shaft 
fans, etc., 


437 
4200 Winwhickon Ave., Philadelphia, Pa. 
The products to be exhibited will include: 
Steel Split Pulleys, Pressed Steel Shaft 
Hangers, Pressed Steel Hand Trucks, 
Sprucolite Motor Pulleys, and V-belt 
Sheaves. Accessories and parts of the 
products will also be displayed. 


American Radiator Co................. 544 
40 W. 40th St., New York, N. Y. 
There will be exhibited the complete line of 
Mercoid controlling devices for temperature, 
pressure, vacuum and mechanical operation, 
motor operated valves and Solenoid Valves. 


Advertisements of firms listed in color appear on pages indicated 


Booth 
Included in this exhibit will be a display of 
the new Arco Radiatherm, a control to main- 
tain room temperature by individual control 
of each radiator. 

American ied of Heating & heme 

51 ‘Madison Ave., New York, N. Y. 
Facilities will be provided for ‘welcoming 
Society members and furnishing all informa- 
tion concerning Society activities. 


American Society of Mechanical Engineers... .80 
29 West 39th St., New York, N. Y. 
A.S.M.E. Headquarters at the Power Show. 
Information may be had about Annual 
Meeting and other A.S.M.E. activities. 
Publications of the Society will be on ex- 
hibition. 

American Steam Automobile Co............. 406 

Newton, Mass. 
Showing small steam boilers for high and low 
pressures, also burners and accessories. A 
new type of water-tube boiler, especially 
suitable to high pressures, will be exhibited, 
also complete steam generating outfits for 
special processes, motor boats, and auto- 
mobiles. 


Lehigh Ave. & 4th St., Philadelphia, Pa. 
Exhibit will be divided into three parts as 
follows: (1) The Filter Exhibit. (2) The 
Chemical Treating Exhibit. (3) The Acid 
Pump Exhibit. 

Ames Pump Co. (Inc.) 

30 Church St., York, N. Y. 

Will exhibit Pumping Apparatus for use in 
connection with vacuum heating systems 
with particular reference to the vacuum 
pump with detailed parts shown in sections 
in order to describe and illustrate the unit. 


Amthor Testing Instrument Co. (Inc.).......611 
309 Johnson St., Brooklyn, N. Y. 
Will exhibit a complete line of Tachometers, 
(portable and stationary, indicating and re- 
cording); Tachoscopes (portable and sta- 
tionary) Speed Indicators; Pressure Gauge 
Testers; “U’” Gauges; Tensile Strength 
Testers; Quadrant Scales for various ma- 
terials; and various other testing equipment 
and instruments of precision. 


Anaconda Copper Mining Co................. 65 
25 Broadway, New York, N. a 
Admiralty and Ambrac Condenser Tubes, 
Condenser Head Plates, Everdur Metal, 
Anaconda Welding Rods, Anaconda Brass 
Pipe, Copper Tubes for use with Compression 
Fittings, Extruded Shapes, Die-Pressed 
Parts, Rods, Bars, and Segments, and Ana- 
conda Sheet Metal will oe exhibited. 


1600 Arch St., Philadelphia, Pa. 
Exhibit will include a self-cleaning, continu- 
ous Rotrex Strainer, also Duplex and Simplex 
Strainers; an Oil Cooler and an Oil Heater. 


Appleton Blectric ..510 
1739 Wellington Ave., Chicago, Il. 
Will exhibit Threaded and No-Thread 
Malleable Unilets, (Conduit Fittings); also 
Portable and Constant Duty Reelites (Auto- 
matic extension reel for conveying electric 
current to electrically operated portable 
machinery). 


Armstrong Cork & Insulation Co........ 277-278 
911 Concord St., Lancaster, Pa. 
The background of their booth will be a deco- 
rative display showing a Spanish scene, the 
central feature of which wili be a cut out 
cork tree. The entire exhibit will tie in 
with their current educational campaign 
designed to acquaint the public with the 
origin of cork, processes of manufacture, the 
unique properties of this material, and its 
many industrial uses. 


Armstrong Steam Trap Co.................. 271 
Three Rivers, Mich. : 
Armstrong Machine Works................. 271 


316 Maple St., Three Rivers, Mich. 

Will show their complete line of Cast Iron 
and Forged Steel Traps as well as a glass 
model operating under steam and a sec- 
tional model of their new Piston Operated 


or Compound Trap. 
38 
161-179 First St., Cambridge 41, Boston, 
ass. 


Ashton Pop Safety and Relief Valves for 
saturated and superheated steam, water, 
ammonia and acid service will be exhibited. 
Also Pressure and Vacuum Gages, and Dead 
Weight Double Area Gage Testers. Their 
entire line will be featured. 


Continued on page 76 
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Three S &K Offset Body Turbine Throttle Valves—1200 lbs. working pressure 


HEAVY DUTY STEAM VALVES 


are built for pressures up to 1800 lbs. 


Stop Valves Non-Return Valves 
Check Valves Triple-Duty Valves 
Gate Valves Trip- Throttle Valves 
Reducing Valves Bleeder Line Valves 
Exhaust Valves Emergency Valves 


An interesting bulletin for each type 


20-in. Inverted Offset in, - 
Body Throttle Valve ; 


See Our Valve Display at 


CHUTTE Power Show Booth 342 
CERTING 1166 Thompson St., Philadelphia, Pa. 


See our Gear Pump ad on page 145 
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Associated Alloy Steel Co............... 447 


Cleveland, Ohio 
Manufacturers of Alloy Steel. 


Atwood & Morrill . 552-553 


Salem, Mass. 

Exhibiting four different types of bleeder 
valves, two different types of relief valves, 
such as are used for turbine casing relief, 
condensate discharge traps, adjustable com- 
bination regulators, solenoid valves, and 
several other items. 


551 


154 Grand St., New York, N, Y. 

Will exhibit control devices of their manufac- 
ture, including automatic transfer and re- 
mote control switches, relays, contactors, 
solenoid operated valves, etc. 


85 Liberty St., New York, N. Y. 

Showing examples of new welding technique 
developed by The Babcock & Wilcox Co. 
R-fractories including B. & W. No. 80 Fire- 
brick in standard weight and light weight 
classes, as well as B, J. No. 80 Refractory 
Insulating Brick, B. & W. No. 80 Refractory 
Cements and Plastics. 


Babcock & Wilcox Tube Co.................. 50 


Beaver Falls, Pa. 

Showing polished Nirosta KA2 Tubing; 
ecimens of Nirosta KA2 and other iron- 
= nickel alloy tubes and pipe; cast 

chrome iron pipe; iron-chrome-nickle alloy 

castings; steel tubing; and Toncan tubing. 


E. B., & Sons Co 565, 566 
63-75 Pitts St., Boston, Mass. 
‘ .See Adv. Page 93 


Exhibiting their complete line of Expansion 
Joints and Copper Hot Water Storage Tanks. 


Bailey Meter Co. 


1026 Ivanhoe Road, Cleveland, Ohio 

See Adv. Pages 122, 123 
Exhibit will consist of power plant metering, 
control and regulating equipment. On 
three large steel plate panels there will be 
mounted Bailey Boiler Meters, Fluid 
Meters, Temperature Recorders, Multi- 
Pointer Gages and Remote Indicators. The 
Bailey Thermo-Hydraulic Feed Water Regu- 
lator, which incorporates a fully balanced, 
tight seating, V-port regulating valve, wili 
be shown. Various drives, switches, valves, 
contactors and other elements of the Bailey 
Automatic Combustion Control System will 
be demonstrated. Photographs, prints, lay- 
outs and actual meter chart records made by 
Bailey Meters will be part of the exhibit. 


Baldwin-Duckworth Chain Corporation. . . .479 


Worcester, Mass. 

Will consist of a display of Baldwin Standard 
Roller Chains, Block Chains, Steel Replace- 
ment Roller Chains, Baldwin Precision Silent 
Chains, Special Chains and various types of 
Sprockets. 


221-222 


any 
30 Church St., New York, |» A 
(See Midwest Piping & Supply Co.) 


266 


South Bend, Ind. 
Showing a regular line of ball and roller 
thrust bearings, also special large bearings. 


Barco Manufacturing Co 


1801 Winnemac Ave., Chicago, Ill. 
See Adv. Page 71 
Will exhibit Barco Flexible Joints and Barco 
Lubricated Plug Valves as well as Barco 
Lubricated Service Cocks. Barco Joints 
are made in all sizes from '/4” to 48” and over 
one million of them have already been sold 
for — lines to provide flexibility to take 
care of vibration, expansion and contraction 
as well as movements that may be required. 
These Joints are made for all pressures and 
temperatures of metals best suited for the 
services with which they are to be used. 
Barco Lubricated Plug Valves are made in 
all sizes and types and of all material suitable 
for plug valve services. These Valves are 
very efficiently and simply lubricated. 


Barnes & Jones (Inc.)................. 312-313 


Ave., Jamaica Plain, Boston, 
ass. 

Will exhibit appliances usei in the installa- 
tion of Vapor and Vacuum Steam Heating 
Systems; including Thermostatic Steam 
Traps for radiators, Modulatien Valves, 
Drip Traps, Blast "Traps, Boiler Return 
Traps, Vent Traps, etc. 


S. Dearborn St., Chicago, Ii. 
wit exhibit Surgical and First Aid Supplies 


Biglow, L. C., & 


Bijur Corp’n 


Booth 


for use by Industrials, Public Utilities, etc. 
Uniflex First Aid Kits, Non-ravel Bandages, 
Zinc Oxide Adhesive Plaster on spools, and 
Rack Spool Adhesive for First Aid Rooms. 


Bausch & Lomb Optical Co................. 602 


635 St. Paul St., Rochester, N. Y. 

Products to be exhibited and demonstrated 
will be: Contour Measuring Projector and 
large photomicrograph apparatus; Tool- 
maker’s. Microscope; Optical Comparator; 
Optical Indexing device; Optical Bevel Pro- 
tractor; Optical Drill Gage; Thread Pro- 
file Gage; and Centering Level. The Latest 
Shop Microscope of the Bausch and Lomb 
manufacture will be demonstrated. 


550 


435 N. Broad St., Phila., Pa. 

Exhibiting a new type ‘regulating valve for 
high pressure and high velocity, especially 
adapted for oil, cylinder, solenoid and motor 
operated remote controlled valves. All iron 
specialties. Schaefer Bypass valve. Regu- 
lating valves steel stainless steel trim. 
Steam jacketed cocks. 


Bendis Aviation .. 429 


Baltimore, Md. 


Bernitz Furnhce Appliance Company 78 


89 Broad St., Boston, Mass. 
See Adv. Page 10) 


The products shown will be the Bernitz 
S-100 ‘‘Carbofrax”’ air-cooled walls that are 
extensively used in stoker fired boiler fur- 
naces, Bernitz air-cooled ‘‘Carbofrax’”’ 
floors and walls for pulverized fuel and oil 
burning furnaces. Bernitz Nygaard cover- 
age for water walls (“Carbofrax”’ and cast 
iron types of blocks) and Bernitz super 
linings for water gas generators. Several 
new improvements have been made in the 
Bernitz Nygaard water wall coverage and 
these will be prominently exhibited. 


Biax Flexible Shaft Co. (Inc.)............... 508 


20 E. 17th St., New York, N. Y. 

Showing Flexible Shafts ‘and Flexible Shaft 
Machinery, Die sinking equipment, Grinders, 
portable Screw driving equipment, Sanding 
equipment, portable; Shears, portable; (for 
sheet metal) Rail grinding equipment por- 
table, also rotary files for die work. 


& Co. (Inc.) 
250 West 54th ‘St, New York, N. Y. 
Representing: Bantam Ball Bearing Com- 
pany, Hanson-Whitney Machine Company, 
McGill Metal Company, Perkins Machine and 
Gear Company, and Scully-Jones & Company. 


54th St., New York, N. Y. 
Will exhibit central lubricating apparatus for 
lubricating the bearings of industrial ma- 
chinery from a central reservoir. Automatic 
and hand operated systems will be exhibited. 


Bilgram Machine Works (Inc.)......... 491-492 


1235 Spring Garden Ave., Philadelphia, Pa. 

The latest improved 6” Bevel Gear Generator 
will be exhibited, which cuts straight and 
spiraloid teeth; six (6) to one (1) ratio, 
eight speeds, belt or motor driven, cuts any 
pitch or fractional pitch within range of 
machine, will cut gears at exhibit. 


520-521 


Towson, Md. 

Will have an operating exhibit of various 
tools and will feature a display of the com- 
plete line of Black & Decker Portable Elec- 
tric Tools including: Electric Drills; Drill 
Press Stands; Grinders, Bench and Portable 
Sanders; Portable Electric Saws; Portable 
Electric Hammers; Portable Electric Screw 
Drivers and Nut Reamers; Heavy Duty 
Grinder and Buffer Lines; and High Cycle 
Line of Super Power Production Tools. 


Black & Decker-Van Dorn............. 522-523 


Towson, Md. 


Black Diamond Saw & Machine Works...... 644 


Natick, Mass. 

Will exhibit Circular Saw Filing Machine for 
filing saws used by electrotypers and soft 
metal workers. Band Saw Filing Machine 
for wood cutting saws. Combined Knife 
a Circular Saw Grinder for wood-working 
shops. 


Washington St., New York, N. Y. 
Representing: Julian d’Este Company. 


Boiler Engineering 450 


931 Federal Trust Bidg., Newark, N. J. 

The Boiler a Co., 24 Commerce 
St., Newark, N. J., now affiliated with the 
Plibrico Co., Chicago, will exhibit separately 
in the same booth heretofore occupied by 
them—No. 450. Exhibit will’ make clear 


Bond, Chas., 


p+ ine of firms listed in color app on pag 


Booth 
the difference between unyielding mono- 
lithic boiler baffles and the yielding flexible 
Beco-Turner Boiler Baffle. Photographs of 
numerous installations in all kinds of water 
tube boilers, horizontal and vertical, will be 
on display. 


Co. 

617 Arch St., Phildelphia, Pa. 

Will have on exhibit Bond Stock Gears, 
Bond Truck Casters, Bond Flexible Coup- 
lings, with a further display of Bond Oak 
tanned and special tanned Bondaron Flat 
Belt and Bondaron Round Belt, together 
with a display of textile leather specialties. 


Bond Foundry & Mach. Co................. 562 


anheim, Pa. 

Will exhibit a full line of Power Transmitting 
Machinery, Anti-friction Bearings and Truck 
Casters. Truck Caster display will show 
quite a few new developments in this line 
together with a moving Exhibit illustratin 
in an enlarged form, Improved type a 
Double Ball Race Swivel Truck Caster. 


Bonney Forge & Tool Works........... 650-651 


lentown, Pa. 
Will exhibit (C-V) Chrome Vanadium 
Wrenches of a large range of varieties and 
patterns, including open-end Wrenches, 
Socket Wrenches (both solid and detach- 
able), Double Hex Box Wrenches, Ratchet 
Wrenches and Stillson Wrenches. 


350 Dana Ave., Warren, Ohio 

Will display their full line of Easy-Cutting 
Die Stock, Square-End Pipe Cutters and 
Power Drives. 


Boston Gear Works Sales Co. (Inc.)..326-331 


North Quincy, Mass. 
See Adv. Page 127 


Will exhibit representative types of Boston 
Gear stock products of every description, 
consisting of Gears, Speed Reducers, Reeves 
Variable Speed Transmission, Renold-Boston 
and Duckworth-Boston Inverted Tooth and 
Roller Chain Drives, Doehler-Boston Die- 
Cast Stock Gears, Curtis Universal Joints, 
“Nice” Ball Bearings, light transmission 
parts, etc. 


Botfield Refractories Co 94 


Swanson & Clymer Sts., Philadelphia, Pa 
See Adv. Pages 118, 119 
Exhibit will cover their entire line of refrac- 
tories products, including ADAMANT 
Fire Brick Cement, ADACHROME Plastic 
Super-Cement, ADACHROME Fines and 
Aggregate, ADAPATCH and the ADA- 
MANT gum. Specimens, showing the ap- 
plication of each product, will be shown. 


620 


Fort Wayne, Ind. 

Will have something very interesting in the 
way of an educational exhibit, showing ac- 
tual installations of lubricating equipment, 
in the form of large photographs. 


Bradley Washfountain Co............... 403-404 


2203 Michigan St., Milwaukee, Wis. 

One of the latest type foot-controlled Brad- 
ley Washfountains, and drinking fountain of 
the same materials, will be exhibited. 


Breuer Electric Mfg. Co................ 463-464 


844 Blackhawk St., Chicago, IIl. 

Will exhibit the following: Tornado Port- 
able Electric Blowers; Tornado Industrial 
Vacuum Cleaners; Tornado Portable Paint 
Sprayer; Tornado Heat Blower and Tornado 
Spring Winder. 


Waterbury, Conn. 

Will have on demonstration a complete line 
of Indicating and Recording Instruments 
including Pressure and Vacuum Gauges, 
Thermometers, Voltmeters, Ammeters, 
Wattmeters, Shunt Ammeters, Differential 
Recorders, Control Valves, etc. Features of 
special interest will include Electrical 
Instruments of improved design and models. 
Also Air Operated Draft Controller. 


Coney Island, N. Y. 
See American Gas Association (Inc.) 


Galen Gas 7 


180 Remsen St., Brooklyn, N. Y. 
See American Gas Association (Inc.). 


New York, N. Y. 


Brown Instrument Co. 49 


4486 Wayne Ave., Philadelphia, Pa. 
ee 


An interesting and educational display ‘will be 
Continued on page 78 
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J. BOOTH 49—NATIONAL POWER SHOW 


11 Brown Electric Flow Meters are in constant service in the boiler room of 
the Industrial Rayon Corporation of Virginia, Covington, Va. 
66 for 

aintaining : 
iciency 
| atthe Industrial Rayon Corp., Covington, Va., plant 
2 Mr. P. R. Duffey, Plant Engineer, and Mr. W. E. Sargeant, Engineer in s 
3 Charge, Power Plant, agree in stating that Brown Electric Flow Meters % 
; are “Excellent for obtaining and maintaining efficiency.” 
: These flow meters measure high and low pressure steam, feed water 


to the boilers and process water. Temperatures and pressures are 
measured on Brown Thermometers and Gauges. 


You, too, can use Brown Instruments profitably. Ask for further 


details. Let our engineers work with you. 
|| at The National Exposi- 
tion of Power and Me- 
chanical Engineering, 


| 
| Grand Central Palace, 


THE BROWN INSTRUMENT COMPANY 


“‘To measure 4486 Wayne Ave., Philadelphia, Pa. 


New York. Dec. Ist to 
is to economize’’ Branches in 20 principal cities 
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Continued from Page 76 Booth 
the feature of the exhibit which will consist of 
a Brown Electric Flow Meter Manometer and 
indicating and recording instruments mea- 
suring flow through a pipe circuit, part of 
which is made of glass. Another feature is a 
sectional view A a Brown Flow Meter 
Manometer. The above display will occupy 
the central panel of a modern instrument 
board containing four other sections, . re- 
spectively featuring Brown Thermometers 
for power plant temperature records, Brown 
Pyrometers for stack and furnace tempera- 
tures, Brown Flow Meters for steam, water, 
air, oil and gas flows, and Brown Recording 
Gauges for pressure, liquid level, CO: and 
other miscellaneous operating factors in 
power plant efficiency. The thermometer 
panel will display both resistance and pres- 
sure type Brown Thermometers. Included 
in the pyrometer display will be indicating 
and recording pyrometers. Flow meter in- 
strument panels will carry the Brown In- 
dicating modei and the Brown Circular Chart 
Recorder; also Brown Strip Chart Record- 
ing Flow Meters of the single record and 
duplex types. 

Brunswick-Kroeschell Co.................. 14A 
4221 Diversey Ave., Chicago, Ill. 

See Carrier Corp’n 


413-414 
490 Broadway, Buffalo, 'N. ¥. 
See Adv. Page 87 


Exhibit will new and inter- 
esting developments. full size rotor 
from one of the ~ draft fans which 
will be furnished Waukegan Generating 
Station will be exhibited. The new Buffalo 
gas unit heater will be exhibited. This 
unit is compact, arranged for suspension and 
complete with safety features and controls. 
The new Model “B” Breezofin Steam unit 
heaters with latest design of fin type radia- 
tion will be exhibited. A new line of single 
stage compressor blowers will be exhibited 
as well as several other pieces of equipment 
which will be of general interest. One of 
the new designs of single stage centrifugal 
pumps will be exhibited by their associates, 
The Buffalo Steam Pump Company. 


Builders Iron Foundry 
19 Codding St., R.L 
Will show Venturi Meters and Shunt Meters 
for steam, air and gas. In addition will dis- 
play the brand new Builders Electric Flow 
Meter. 

Building Specialties Co. (Inc.). .244-245, 283-284 
22 Clinton St., Brooklyn, N. Y. 
Manufacturers of Heating Units. 


9 Elm St., Nashua, N. H. 
a complete line of Bundy Traps and 
their application. 
Campbell, Andrew C. (Inc.)............ 344-345 
ridgeport, Conn. 
Exhibit will show the uses and users of Camp- 
bell Nibbling Machines and will have four 
machines in actual operation cutting parts 
from steel. 


22 
Niagara Falls, N. Y. 
Exhibit of the Refractory Division of the 
Carborundum Company will consist of the 
following: Photographic and actual repro- 
duction showing “Carbofrax” brick utilized 
in solid, water cooled and air cooled walls. 
“Carbofrax’’—Carborundum Brand Silicon 
Carbide and Aloxite Brand electrically fused 
aluminum oxide refractory brick, tile, special 
shapes and high temperature refractory ce- 


ments. 
Barrington, R. I. 
850 Fre inghuysen’ Ave., Newark, N. J. 


. See Ado. Page 121 
Will exhibit the latest technical developments 
of its three divisions. A special feature of 
the Carrier Engineering Corporation's dis- 
lay will be their new G-3 Centrifugal Re- 
rigerating machine (representing two years’ 
development in collaboration with the Gen- 
eral Electric Company), the smallest of its 
type in existence. Other exhibits will in- 
clude a radically different unit air con- 
ditioner and the 1931 Weathermaker, a 
product of the Carrier-Lyle Corporation, 
manufacturers of air conditioning equip- 
ment for the home. The York Heating & 
Ventilating Corporation will display both 
floor type and suspended model unit heaters. 
The Brunswick-Kroeschell Company will 
_exhibit a complete two (2) ton Ammonia re- 


Booth 


frigeration machine and the Compressor only 
of their COz variety. The Aerofin Corpora- 
tion will display their latest developments in 
copper non-corrosive fan blast heaters. 

..14A 


Carrier-Lyle 
850 Ave., Newark, N. 
Carrier Corp’n 


Ill. 
Exhibiting Cash Standard Reducing and 
Regulating Valves. 

0 So. Hope St., Los Angeles, “Cal. 

See yo Manville (Inc.) 

3029 Prospect Ave., Cleveland, Ohio 
Will exhibit line of purifying equipment for 
steam, vapor, gas and air. 


Century Electric Co.. 
1806 Pine St., St. Louis, Mo. 
.....See Adv. Page 113 


Will exhibit slagie phase, polyphase, and di- 
rect current motors; also split phase, re- 
pulsion start induction, squirrel cage and slip 
ring motors, ranging between the sizes of 
1/19 to 250 horse power. Will also exhibit 
portable, ceiling, and ventilating fans both 
alternating and direct current. 


Chapman Valve Mfg. Co............... 46-47 
Indian Orchard, Mass. 
. See Adv. Pages 102, 103 


Exhibiting Chopenes Chrome Nickel Steel 
Gate Valves for high pressure high temper- 
ature service and a working model of the 
Chapman motor unit showing the latest 
developments in that type. 


Chicago Pipe Thread Mach. Co............. 529 
Racine, Wis. 

Manufacturers of Pipe Threading Machinery. 
Chicago-Wilcox Mig. 272 
E. 77th St., & Anthony Ave., Chicago, IIl. 
Exhibiting Wilcox Self-Sealing Gaskets. 


Chisholm Moore Hoist Corp’n.............. 526 
Tonawanda, New York 
Exhibit will include: New ‘‘HI-UP” Elec- 
tric Hoist designed for application in limited 
headroom; ‘Cyclone’ Electric Chain Hoist 
for universal hoisting service; Cyclone”’ 
Ball Bearing Hand Power Chain Hoist; 
*“*Matchless’’ Timken Bearing Trolley; and 
*“‘Moore” Ball Bearing Trolley. 


§40-541 


1 St., New York, N. Y. 


601 Fulton St., Chicago. 

Displaying a complete ae of Portable Elec- 
trical Industrial Blowing and Suction Clean- 
ing and Spraying equipment. 

Cone 93 

64 E. 80th Street, Cleveland, Ohio 

. wit exhibit standard Cleveland Worm Gear 
Reduction Units of various sizes and types 
in operation. Also standard Cleveland 
Worms and Gears. 

1032 Niagara St., Buffalo, N. Y. 
Will exhibit a 4 kilo-watt generator driven by 
a 7!/2 h.p. motor through a system of belts, 
treated with Cling-Surface and running with- 
out tension, comparing them to similar belts, 
untreated. 

a 4-1014 Front Ave., N. W., Grand Rapids, 

ich. 

The entire Clipper Line, consisting of Clipper 
belt lacers, belt hooks, belt cutters with 
safety features, and Clipper connecting pins, 
will be shown. A feature will be the Glloge: 
Speed lacers Nos. 6 and 8 


Coats Machine Tool Co., (Inc.)............. 241 
110 West 40th St., New York, N. Y. 
Cochrane 67 


3142 N. 17th St., Philadelphia, Pa. 
Will exhibit the following apparatus: Two 
Tandem One-Steel Boiler Blow-Off Valves; 
A Forged Steel Discharger, or High Pressure 
Trap, discharging large quantities of water 
under high steam pressure; A Multiport 
Drainer, which is a low pressure steam trap 
for handling very large volumes; and a Fig. 
1000 Multiport Back Pressure Valve. 
Colby, A. C., Mchry. Co. 
183 Centre St., New York, N. Y. 
Representing: South Bend Lathe Works. 


one New York Branch (Inc.)............. 506 
7 East 19th St., New York, N. Y. 
Will consist of casters for every purpose. 
This will include furniture casters with wheels 
as small as 1” in diameter to heavy truck 
casters with wheels as large as 8”. 


Advertisements of firms listed in color appear on pages indicated 


Columbus McKinnon Chain Corp’n.......... 526 
Tonawanda, N. Y. 
Manufacturers of Chains for Blocks and 
Sprocket Wheels. 


Combustion Engineering Corp’n. 23-25 
200 Madison Ave., New York, N. Y. 
.See Adv. Page 68 

Exhibit will contain the following equipment. 
Sectional headers for 1400 lb. pressure, a 
welded drum, samples of welded bends, a 
section of the C-E Return Bend Economizer, 
one of the pressed heads for installation at 
the Brooklyn Edison Company, model of 
C-E Air Preheater and the new C-E Stoker 
Unit for small boilers. The C-E Stoker 
Unit model will be complete showing the 
agitating grates, dump grates and automatic 
ash _ ejector. 
Combustion Engineering High Pressure Units 
and other interesting installations will be a 
part of the exhibit. 

2nd & Luzerne Sts., Philadelphia, Pa. 
The products to be exhibited are Connery’ s 
Improved Expansion Stiffener, showing its 
application in connection with breechings 
and duct work; Connery’s Air Cooled 


Damper; Connery’ s Improved Expansion 
Stack Connection. 
Consolidated Gas Co. of N. Y........ er 


4 Irving Place, New York, N. 
See American Gas Association (Inc.) 


Consolidation Coal Company........... 628-629 
15 Broad St., New York, N. Y. 
Exhibit will include a complete showing of 
bituminous coals mined and sold by them 
from the Maryland, West Virginia, Eastern 
Kentucky and districts. 

Cooper, &. C., 
122 E. 42nd St., New York, N. Y. 
(See Bradley Washfountain Company.) 


Cooper Hewitt Electric Co. (Inc.)...... salen 
410 Eighth St., Hoboken, N. J. 
Will exhibit Kon-nec-tors (mercury switches) 
and Neon Glow Lamps. The Kon-nec-tors 
will be in operation on sign flashers and an 
automatic pressure control. The Neon 
Glow Lamps will be in operation as indicator 
and pilot lights. 


Palmyra, N. Y. 
Exhibit will consist of a complete line of 
rubber, asbestos and semimetallic packings 
for all mechanical purposes, especially steam, 
water, gas, air, ammonia, acids and so forth. 
Also a new lubricant known as Luball which 
is supplied both in bulk as well as in the 
manufacture of packings. 


. .261-263 


Crane Packing Co. 

1820 Cuyler Ave. 5 ‘Chicago, tl. 

Will display all forms of Flexible Metallic 
Packing and Semi-Metallic Packing, as well 
as Metallic Condenser Packing. Will ex- 
hibit a model showing a small condenser 
equipped with the new “John Crane’”’ Proc- 
ess, whereby ferrules can be eliminated. 
This model is designed to show operating 
engineers how air is entrapped in a con- 
denser, and how it can be eliminated by 
the “John Process. 

Crew-Levick Company................ 
. Broad St. Philadelphia, Pa. 

Exhibit will show display of lubricants in 
bottles and jars. Likewise will have a 
large old fashioned anvil with a blacksmith 
in person. Will have an electric arrange- 
ment on top of anvil showing sparks similar 
to that when blacksmith hammers heated 
iron. 

Crosby Steam Gage & Valve Co............44-B 

40 Central St., Boston, 8, Mass. 

Exhibiting a complete gage board assembly 
consisting of five (5) panels containing fifteen 
(15) flush mounted instruments. The in- 
struments will consist of single spring pres- 
sure, indicating and recording gages, hy- 
draulic gages, test gages, double screwed 
tube pressure gages, clock and engine revolu- 
tion counter. Will also exhibit a high 
pressure and temperature nozzle type pop 
safety valve of latest design. 

Dampney Company of America.............. 62 
yde Park, Boston, Mass. 

Will exhibit their complete line of APEXIOR 
Protective Coatings for metal surfaces and 
show the equipment that has been developed 
for applying same expeditiously to the in- 
ternal surfaces of boiler, economizer and 
condenser tubes, etc. 

Continued on page 80 
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MECHANICAL ENGINEERING—ADVERTISING SECTION 


DeceMBER, 1930 


Booths 


Ninth National Exposition of Power and Mechanical Engineering 
DIRECTORY of 


Booths No. 1 to 95—Main Vicgs—Sierem on Page 106 
io. 401 to 656—Third Floor—Diagram on Page 


EXHIBITORS 


Booths No. 200 to or Floor—Diagram on Page 108 


Continued from Page 78 Booth 


Dardelet Threadlock Corporation........ 296-297 
120 Broadway, New York, N. Y. 
Exposition of the Dardelet Thread as ap- 
plied to nuts and bolts. Various applica- 
tions of the thread. Taps, dies, chasers 
and tools for Dardelet thread cutting. 
Samples of manufacture by licensees of the 
company. 

Davis Boring Tool Co.............0ee00e00% 266 
St. Louis, Mo. 
Division of the Larkin Packer Company, 
St. Louis, Mo. Manufacturer of Davis 
Improved Type ‘“‘L’’ Micrometer Expansion 
Boring Tools, Multiple Head Boring Tools, 
Expansion Reamers, Plain and Expanded 
Block Type Bars and Cutters for car wheel, 
railroad and general industrial boring. 


17 East 45th St., New York, N. Y. 
(See Limitorque Corporation. ) 

Dearborn Chemical Co... 13 
310 S. Michigan Ave., Chicago, Ill. 
Copies of their new book, entitled, “Scientific 
Water Correction” will be distributed to 
those interested in treating of boiler feed 
water supplies and will also have other 
interesting and descriptive circulars regard- 
ing water treating preparations. Samples 
of their various consistencies of No-Ox-Id 
Rust Preventive will be exhibited. 


De Bothezat Impeller Co............... 423-424 

1922 Park Ave., New York, N. Y. 
Will exhibit Disc Pressure Fans all sizes 
8’-8’. Bifurcators, unit heaters of unusual 
design, Impeller Blowers, Disc Blowers, also 
a demonstration of possibility of obtaining 
non-overloading characteristics and high 
static pressure with very high efficiency 
with a Disc Fan of Dr. G. de Bothezat’'s 
special design. 

1615 McKeen St. Philadelphia, Pa. 
Types “C”’ and “ep Radiac Cut-Off ma- 
chines will be exhibited and demonstrated. 


250 
Cambridge & Spice Sts., Boston, Mass. 
Will exhibit the CURTIS ENGINEERING 
SPECIALTIES. They will include stock 
and sectioned models of Pressure Reducing 
Valves for steam, water, air and gas; Com- 
bustion and Damper Regulators; Steam 
Drainage Traps, etc. 

Detroit Seamless Steel Tubes Co............229 
Detroit, Mich. 
Manufacturers of SEAMLESS STEEL 
TUBING for Railroads, Industrial Plants 
and Marine boiler purposes and also manu- 
facturers of SEAMLESS STEEL TUBING 
for all Mechanical purposes. 


DeWalt Woodworki Corp’n....655 
1775 Broadway, New York 
Manufacturers of Metal 
Cutting, and Marble Cutting Machinery. 


Diamond Chain & Mfg. Co............ 316 
401 Kentucky Ave., Indianapolis, Ind. 
.See Adv. Page 100 


Two tables of running Diamond High Speed 
Roller Chain Drives, consisting of both 
single and multiple strand, will be exhibited 
along with samples of the various special 
attachments which we manufacture, also 
models of the Diamond Clark Flexible 
Couplings. 

Diamond Power Specialty Corp’n......... 16-17 

10340 Oakland Ave., Detroit, Mich. 
Will feature Diamond High Pressure Gauge 
Glasses ‘‘Loose Window’’ and Water Col- 
umns. Full size apparatus cut away tu 
show working parts and a glass and column 
in operation will be displayed. Will also 
show the latest developments in soot blower 
apparatus. 

Wayne & Monmouth Sts., Jersey City, N. J. 
Will exhibit Graphite Products applicable 
to the generation and transmission of power 
such as Flake Lubricating Graphite, Graph- 
ite Greases of all kinds, Belt Dressings, etc. 
Also Dixon’s Industrial Paint for the pro- 
tection of all metal surfaces. 


Dri-Steam Valve Sales Corp’n........ 209A, 210 
70 E. 45th St., New York, N. Y. 
Exhibit will consist of a complete line of 
Dri-Steam Valves for power plants, marine 
boilers and locomotive boilers. Also, small 
size valves for auxiliary steam lines and air 
lines. It will also include a new develop- 
ment of drier for locomotive installations. 
Dry Equipment Corp’n............ 24 
Madison Ave., New York, N.Y. _ 
Be Combustion Engineering Corporation. 


528 
139 N. Juniper St., Philadelphia, Pa. 
Will exhibit the following equipment: Re- 
lays, Remote control, Thermostatic De- 
vices, Electrical melting pots, and Ladles, 
Insulating Fish Spine Beads. Also, our 
thermo-regulator in operation which will 
respond to temperature variations of '/10 
of a degree. 


Eastern Refractories Co................ 
10 T Wharf, Boston, Mass. 
(See S. Obermayer Company.) 


Economy Lubricating Co................ 448 
Charlestown, Massachusetts 
Showing samples of ‘‘True Blue” a successful 
guaranteed boiler treatment and samples 
of Economy Grease, a lubricant of the better 


grade. 

Edison Storage Battery Co.................-. 616 

Electric Storage 428 


Allegheny Ave., at 19th St., Philadelphia, be 
Will have. on display batteries designed for 
various purposes in the mend plant field. 


Electrical Manufacturing................... 434 
461 Eighth Ave., New York, N. Y. 
Display will be focused upon that true 
electrical manufacturer, the maker of motor- 
equipped machinery; also upon the exclu- 
sive editorial service Electrical Manufactur- 
ing renders him. 


434 
461 Eighth Ave., New York, N. Y. 
Electro Anti-Corrosive Corp’n............... 481 


140 Cedar St., New York, N. Y. 

Exhibit consists of literature and diagrams 
explaining the Kirkaldy Electrolytic Pro- 
tective System. Kirkaldy Electrolytic Pro- 
tective System reveals long needed develop- 
ment for prevention of corrosion and scale 
deposits on water surfaces of boilers, heaters, 
and condensers. 


Electrocon Corporation.................. ---610 
6 Varick Street, New York, N. Y. 
Showing the Davey Portable Balancing 
Equipment for balancing rotating machinery 
in service. A simply operated device by 
which machines of any size or speed may 
be balanced under actual operating condi- 
tions. Also the Vibroscope, for observing 
high speed mechanisms while in motion. 


45 
214 West Kinzie St., Chicago, Ill. 
Exhibiting 34-Pointer Draft Straight- 
Line Movement, Differential, for the new 
forced draft Taylor stoker with Venturi 
nozzle in the Wind-box, 1-Pointer for each 
nozzle. Also Ellison Pointer Draft Gage, 
Straight-Line Movement, with Tilted scales 
for high mounting. Also Ellison check seal 
for sealing Pointer Draft Gages from drawing 
out the oil under draft in excess of the scale 
range without increasing the height of the 
gage. 

Electric & Mechanical Works... .15-B 

Toy, 

(See Troy Engine & Machine Co.) 


135-36 Bedford St., Strand, London W. = 
England 

Copies of Engineering containing 1929 Power 
Show discussions, and inserts or plates con- 
veniently arranged illustrating (often with 
detail drawings) important engineering 
undertakings throughout the world—includ- 
ing drawings of R-101—will be shown. 


Finance........ “A” Main Floor 
Ave., New York, N. Y. 
A monthly publication, founded in 1919 as 
Combustion, renamed in 1929, devoted to 
the interest of the combustion engineer and 
utility executive. 


Engineering Publications (Inc.)......... 421-422 
1900 Prairie Ave., Chicago, Ill. 
Will exhibit Heating, Piping and Air Condi- 
tioning, a monthly technical journal for 
Consulting and Maintenance Engineers 
of these respective fields. 


Ernst Water Column & Gauge Co............ 76 
44 Oakland Terrace, Newark, N. J. 
Exhibiting Water Column Equipment for 
high steam pressures. The improved ‘‘Split- 
Gland’”’ Water Gages which have no Gage 
Glass Packing Nuts, with a Guard which 
permits the use of tubular Glasses for pres- 
sures up to 650 pounds economically and 
with absolute safety. 


.Evans Elevator Equalizer Co............... 2-E 


Bedford, Ind. 


Advertisements of firms listed in color app on pag 


41 
1 Exchange Place, Jersey City, N. J. 
Main Features of the Exhibit: Regular 
Everlasting Valves; Everlasting’s Com- 
—- Angle Valve; Everlasting Special 
ater Column Valve and Everlasting Du- 
plex Blow-off Unit. 


Fafnir Bearing Company ................... 246 
New Britain, Conn. 
Exhibit will include a complete display of 
Ball Bearings of all types and sizes, Ball 
Bearing Power Transmission Equipment, 
etc. This comprises in the main, Single 
Row Bearings, Double Row Bearings, Thrust 
Types, Angular Contacts, separable de- 
signs, Self-Aligning Heavy Duty, and Ca- 
pacity Bearings in general. 

232-233 
Broome & Lafayette Sts., New York, N. Y. 
Products to be shown: Bronze and Iron 
Body Valves. Main feature of the exhibit 
will be the Fairbanks New Sphero Valve, 
electrically operated. 

...215-216 

64 W. Adams St., Chicago, IIl. 

pl of Pressure Gages, Vacuum 
Gages, Liquid Level Controls, Electrically 
Operated Pressure Regulators, and Electric 
Thermostats. 

Ferner, R. Y., Co. 
Investment Bidg. .» Washington, D. C. 
Representing: Triplex Machine Tool Co. 


...621 
99 Madison Ave., New York, <=" 
1 Main St., N. E., Minneapolis, Minn. 


Exhibiting Foley Automatic Saw Filer— 
The Three Way Machine, files and joints 
in one operation, hand, band, and circular 
saws. 

Foote Bros. Gear & Machine Co......... ...3-F 

111 N. Canal St., Chicago, Ill. 

Exhibitine the following: WB New 
Style Antifriction type medium duty Re- 
ducer, Ratio 29:1; 4HGX MHygrade Re- 
ducer—Standard HGX antifriction type 
bearing worm Reducer, Ratio 93:1, with 
set of helical gears mounted on worm shaft 
to be used on reduction ratios between 
50.1 and 100:1; 4 HGB Special Vertical 
Worm Reducer special oiltight construction; 
and 4 SX Titan Helical Speed Reducer, 
Ratio 5.32:1. 

Foster-Wheeler Corpn .77, 91 
165 Broadway, New York, N. Y. 

See Adv. Pages 100, 101 

Exhibit will consist of full sized sections, 
models and samples of construction covering 
air heaters, superheaters, economizers, heat 
exchangers, pulverized fuel equipment, steam 
jet vacuum pumps, expansion joints, and 
water cooled furnace surfaces. Of par- 
ticular interest will be the full sized cut- 
away section of a plate type air heater, 
sections of round tube alloy steel radiant 
superheaters, and pulverized coal equip- 
ment. A sample board of brass and copper 
—— will also be on display and a complete 
set of enlarged photographs and drawings 
will cover installations of complete steam 
generating units, waste heat boilers, muffler 
boilers, condensers, feed water heaters, 
evaporators, and associated power plant 
apparatus. 


Foxboro, Mass. 
Will exhibit a complete line of Power Plant 
Instruments for Indicating, Recording and 
Controlling Temperature, Pressure and 
Flow. In addition and of special interest 
will show a new Flow Meter for pressures 
up to 2500 Ib. per sq. inch. 

Fuller-Lehigh Co... . 54-55 


Fullerton, Pa. 
See Adv. Pages 98,99 

Exhibit will show the grinding elements of 
the new Fuller Lehigh Type B Pulverizer. 
It is an air-separation ball mill and retains 
all the desirable features of the well-known 
Lehigh Mill including the spherical ball 
and grinding ring principle in which fineness 
is not affected by wear of parts that required 
lubrication. There will also be exhibited 
a large illuminated shadow-box in which 
is mounted a cross-sectional wash drawing 
of the new pulverizer. In order to show 
drawings and photographs of some 50 Fuller 
Lehigh installations of Pulverized-Coal 
Equipment and Bailey Water-Cooled Fur- 
nace Walls, a special displayor will be used 
giving some interesting facts regarding each 
of these installations. 


Continued on page 82 
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BOOTH 13—NATIONAL POWER SHOW 


Mecuanicat 81 
ENGINEERING 


New York, 12 E. 4ist Street 


POWER SAVING PRODUCTS 
A Complete Gear Service 


GEARS, Spur, Worm, Herringbone, In- 
ternal, Bevel, Miter, Intermittent, Spiral, 
Helical, Continuous Tooth Herringbone 
Gears, and Spiral Bevel Gears. 


NON-METALLIC PINIONS: Fabroil, Texto- 
lite Rawhide. 


V Belt Drives. 


Ground Thread Worms, Whitney Silent and 

Roller Chains, Sprockets, Flexible Couplings, 

Universal Joints, Racks, Ratchets and Pawls, 
and a complete line of gear driven 


SPEED REDUCING UNITS 


VISIT BOOTH 13 


and look over the 


Philade phia 


SPEED RE —— = UNITS 


Couplings 
and Gears 


Philadelphia Speed Reducing Units are made in all types, 

sizes, ratios and horsepowers and can meet any drive re- 

quirement. Whatever transmission problems you may 

— can be solved by installing Philadelphia Speed Re- 
ucers. 


Remember—Philadelphia Products are backed by 50 years’ 


gear making experience. 
Write for Catalogs 


PHILADELPHIA, PENNA. 


Branch Sales and Engineering Offices 


Pittsburgh, Pa., Farmers Bank Bidg. 


1930 
“SS 2 
| 
] 
| 
(ONE NAME-ALL TYPES) > 
3 > 
— 
= 
~ 
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Continued from Page 80 Booth 


Fulton Sylphon Company...............219-220 
Knoxville, Tenn. 
Showing Sylphon Temperature and Pres- 
sure Regulators and Steam Specialites in- 
cluding regulators for water tanks, liquid 
baths, dryers, air ducts, room spaces and 
refrigeration. Principal Heating Specialties 
include Automatic Radiator Valve for ther- 
mostatic control of rooms, packless Ex- 
pansion Joints for heating risers, Pressure 
Regulators and Damper Regulators for 


steam 

G. D. S. Shearing & Punching Mch. Co.. .635-636 
2 Lafayette St., New York, N. Y. 
Will exhibit a complete line "of steel plate hand 
and power operated shearing and punching 
machines, barcutters and bar-benders. 

G&G Atlas Systems (Inc.)............... 86-88 
537 West Broadway, New York, N. Y. 
Will exhibit pneumatic tubes tor handling 
mail, telegrams and interoffice documents 
among scattered departments in a building. 


—8th New York, N. 
Palmyra, N. Y. 


Will exhibit a complete line of fibrous and 
metal packings and gaskets. The exhibit 
will feature Garlock Chevron Packing—a 
patented automatic packing for severe ser- 
vice conditions—and Garlock Buttonhole 
Tape—a new asbestos gasketing material 
with individual features. 


Gears & Forgings (Inc.) .. 554-565 
3130 Woodhill Rd., Cleveland, Ohio 
See Adv. Page 111 

Will exhibit Speed Reducers—planetary, 

worm and herringbone gear types; Reduc- 

tion Drives—2-3 speed stoker, etc.; Gears— 

heat treated, case hardened, etc.; and 
Forgings—drop, tool and hammered. 


General Electric Co........ 4-5 

Schenectady, N. Y. 
Exhibit will include various types of new 
motors and control; a new switch house 
and miniature switchboard; a rapid and 
accurate electric gauge; and a colorama 
demonstration using the new selsyn thyra- 
tron control. 

General Electric Vapor Lamp Co.............. 4 
Hoboken, New Jersey 
Will exhibit Kon-nec-tors and Mercury 
Switches, operating in various controls and 
apparatus, as well as Neon Glow Lamps as 
pilot and indicator lights. There will also 
be a demonstration of Cooper Hewitt In- 
dustrial Lighting. 

General Fire Extinguisher Go............... 309 
420 Lexington Ave., New York, N. Y. 
Manufacturers of fire extinguishing equip- 
ments. 

General Insulating & Mfg. Co........... 465-466 

Alexandria, Ind. 
Exhibiting the following: Gimco Rock 
Wool Flexfelt for Heat, Cold and Sound 
Insulation, Pipe Covering for heat and cold 
insulation, Rock Wool Corkboard and Loose 
and Granulated Rock Wool. 

Gillis & Geoghegan (Inc.)................ 86-88 
537 West _., New York, N. Y. 

Will exhibit G&G Telescopic Hoists for 
removing ashes, garbage and rubbish from 


buildings. Electric and hand power models 
will be in operation. 

Palmyra, N. J. 


Will exhibit general engineering data, photo- 
graphs, etc., covering special features of 
Ash Handling equipment, new style Dust 
Collector and general installations. Will 
also exhibit a line of high abrasive White 
Iron and special abrasive resisting castings 
in difficult shapes. 

1846 S. Kilbourne Ave., Chicago, Ill. 
Will exhibit their complete line of oil-seal 
rings, oil cups ~~ lubricating devices. 


Gleason, J. L., & C 
207 ent St., Cambridge, Mass. 
Will exhibit Hand and Spring Reels, con- 
necting Stations and Plugs, for power applica- 
tion, also prints and photos and prints of 
large Motor Driven Reels. An interesting 
feature will be collectors for large Reels, 
for large power and 2300 volt power. 

Geodon, James, T., Co. 

1 Park k Place, New York, N. ¥. 

Cleveland Worm & Gear 
Company, Andale Company, American 
Flexible Comes Company and W. H. 
Nicholson & Company. 


Booth 
Greenfield Tap & Die Corp’n...............461 
Greenfield, Mass. 
Exhibit will consist of various displays illus- 
trating the seven major GTD lines: screw 
plates, taps, dies, reamers, twist drills, 
gages and pipe tools. 


Green Fuel Economizer Co........ 72-73 


Beacon, N. 
See Adv. Page 105 


Will exhibit Forced Draft Fan, Induced 
— Fan and Working model of Cinder- 

P. 

308-311 

216 North Exchange St., Providence, R. I. 
Will exhibit: Thermolier (Unit Heaters); 
Pipe Bending and Welding; Grinnell Ad- 
— Pipe Hangers; Grinnell Fittings; 

hermofiex Traps; and Grinnell Unit 
Cooler and Liquid Level Control. 


285 Madison Ave., New York, N. ¥. 
Will feature in their exhibit two develop- 
ments which have been perfected during the 
past year. The first of these is the G-R 
Equaflo Heat Exchanger. Will also exhibit 
their new G-Weld. 


Hammar Company (Inc.) 
17 State Gene, New York, N 
Will exhibit gears using Didi Tooth 
Forms. The exhibit will feature the com- 
parative size of gears with their tooth form 
and especially stress the ability to use 
Pinions of low tooth numbers. 


Hanson-Whitney Machine Co............... 266 
169 Bartholomew Ave., Hartford, Conn. 
Showing their small tools, including ground 
thread taps, finished after hardening, and 
also various types of thread gages. 


Harbison-Walker Refractories Co............ 58 
Farmers Bank Bldg., Pittsburgh, Pa. 
Will exhibit specimens of first quality and 
second quality fireclay brick produced in 
various manufacturing districts; also, high 
alumina brick which are also coming into 
greater favor for power plant boiler settings. 
There will also be samples of Magnesite, 
Chrome, Metalkase and Duro Acid-Proof 
brick, Thermolith and Firebond high tem- 
perature cements and samples of raw ma- 
terials from which the various types of re- 
fractories are made. 


Piqua, 
Will display units varying in size from 12” 
to 60”, including not only various sizes of 
wall type exhaust fans, but also extension 
shaft units, Kool Blast Fans for man-cooling 
purposes, etc. 


Hays Corp’n 
Michigan City, Ind. 


Exhibiting COz Recorders and _ Draft 
Gauges—Combustion Testers, Gas Ana- 
lysers. 

Hazard Insulated Wire Works.............. 619 
Pittsburgh, Pa. 
(See Okonite Company.) 

Heat and Power of Canada................. 621 


95 King St., E. Toronto, Canada 

Exhibiting Heat and Power of Canada and 
FISHERS’ MACHINERY GUIDE, serving 
the steam and electric power and ‘machine 
tool and industrial fields, respectively, in 
Canada. 


Heat Transfer Products (Inc. .....338-339 

30 Church Street, New York, N. Y. 
See Adv. Page 96 

Exhibit will consist chiefly in a display of 
enlarged photographs of H. T. P. products 
relating to power plant equipment. Appro- 
priate literature will be distributed, and 
representatives will be on hand to answer 
questions. 


Heating, Piping & Air Conditioning...... 421-422 
110 East 42nd St., New York, N. Y. 


480 
1 Fifth Avenue, New York, N. Y. 
Exhibiting copies of Heating and Ventilating, 
copies of The Heating and Ventilating De- 
= -Day Handbook (used for estimating 
uel consumption in heating plants) and 
other textbooks. 


Hedges-Walsh-Weidner Co.................. 25 
hattanooga, Tenn. 
(See Combustion Engineering Corp’n) 
uis, Mo. 


(See Combustion Engineering Corp’n) 


Advertisements of firms listed in color appear on pages indicated 


N. Clark St. Chicago, iil. 
will exhibit a complete line of air testing 
instruments including Pitot tubes and gauges, 
psychrometers and wet and dry instruments, 
dust counters, draft gauges, Complete Air 
Test Cases. 


Hill ae Mch. & Foundry Co............. 634 
Cleveland, Ohio 
Hisey-Wolf Machine Company......... 340-341 
incinnati, Ohio 
Exhibit will consist of Electric Drills, 
Grinders and Buffers. 
274 


48 Pearl St., my Mass. 


Compound. 
532-534 
40 W. Somerset St. No. Phila., Pa. 
Eahibit will feature Houghton Power Trans- 
mission and Lubricating Service. The 
Houghton Pullmeter will be one of the main 
attractions. 


Howell Electric Motors Company...........441 
17 East 42nd Street, New ork, N. Y. 

Exhibit will consist of the following: Stand- 

ard Squirrel Cage Polyphase Motor; Ver- 

tical Squirrel Cage Polyphase Motor; Fully 

Enclosed Fan Cooled Polyphase "Motor; 

Condenser oe Tre Single Phase Motor (stand- 


ard); mdenser Type Single Phase 
Motor Farm Duty. 

Norristown, Pa. 

5 South 18th St., Philadelphia, Pa. 
Representing: National Regulator Co., 
High Pressure Damper Regulators; Re- 
liance Gauge Column Co., Gauge Glasses; 
Hays Corporation, CO2z Recorders and 
Draft Gauges, Combustion Testers, Gas 
Analysers; Cochrane Corporation, Flow 
Meters; and PBH Water Gauges and 
Gauge Cocks. 


I-T-E Circuit Breaker Company......... 624-625 
19th & Hamilton Sts., Philadelphia, Pa. 
Showing typical Multumite safety steel- 
enclosed three panel switchboard including 
a bus tie section. 


Illinois Engineering Co................... 83-84 
Racine Ave. at 21st St., Chicago, IIl. 
Exhibit will consist of a brilliantly illumi- 
nated shadow box containing the samples 
of our heating _system and power plant 
specialties, some in cross sections; the set-up 
of a panel board and three full size zone 
control valves, illustrating the operation of 
the Illinois Zone Control Systems of heating. 

295 Madison Avenue, New York, | A 
The exhibit this year will feature high grade 
bituminous industrial coals and their prepa- 
ration to meet the various needs of in- 
dustry, including the proper sizing, cleaning 
and dustproofing. 


Industrial Controller Co............... 
Milwaukee, Wis. 
(See Square D Co.) 

8 S. Dearborn St., Chicago, Ti.” 

eehibie will consist of sample copies of 
Industrial Power and trade promotional 
literature. 


Instant Water Heater Sales Div.............273 
332 S. Michigan Blvd., Chicago, Ill. 
Exhibit will consist of cut out sectional view 
of typical heater showing arrangement of 
two interior copper pipes which comprise 
the heating element. 

International Combustion E 
200 Madison New York, N > 


International Enginee 
1003 “K”’ St. N. Ww. Washington, D. Cc. 
International Nickel Company (Inc.)...........9 

Wall St., New York, N. Y. 
Will exhibit Monel Metal and Pure Nickel 
in commercial forms such as reds, sheet, 
tubes, strip, wire, forgings, castings, etc. 
gone displays will be shown of samples 
of finished vital parts of power plant equip- 
ment as produced by leading manufacturers 
in this field. 
Iron Fireman of New York.............291-292 
Portland, Oregon 
Two Iron Fireman models will be exhibited. 
One will be a large size industrial bituminous 
burner. The other exhibit will be the do- 
estic anthracite burner with automatic 
Ih remover. 


Continued on page 84 
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ving 439-440 
——— Creek & 3rd St., Long Island City, 


Showing Irvico Continuous Open Steel 
Flooring and Safsteps; Irvico mtinuous 
Armoring for Highways, Bridges and In- 
dustrial Floors; Irvico Unified Reinforce- 
ment and Armoring Construction for Con- 
crete Slab Floors; and Irvico Unified con- 
struction for Precast Concrete Crossing Slabs. 

Janette Mfg. 538 
556 W. Monroe St., Chicago, Ill. 
Manufacturers of Air Compressors, Blowers, 
Rotary Electric Converters, Pumps, Oil 
Strainers, Speed Reducing Units, Grinding 
Machines and Polishing and Buffing Lathes. 

Jarecki Manufacturing Company........518-519 
Erie, Pennsylvania 
Showing Malleable, Cast Iron, and Brass 
Pipe Fittings, Iron and Brass Valves and 
Cocks, and a new Heavy Duty High Speed 
Pipe Threading Machine. 

Jay Bee Sales 
395 Broadway, New York, N. Y. be 
Manufacturers of Crushing, Pulverizing. 
and Grinding Machinery. i 

5 292 Madison Ave., New York, N.Y. _ 
Exhibit will feature the complete J-M line of 
pipe and boiler wall insulations for the entire 
industrial temperature range from sub-zero 
conditions to the highest industrial tempera- 
tures, refractory cements and packings. In 
addition, J-M industrial floorings, built-up 
roofs and other power plant specialities. 

“aye & MacDonald 212 
04 Franklin Avenue, West Orange, N. J. 
exhibiting their Safety Steam Trap in opera- 
tion with the cover removed and will also 
have a glass model of the K-Master Inverted 
Bucket Steam Trap in operation. 

Keasbey & Mattison Co............ 

bler, Pa. 
Exhibit this year will be based largely on 
85% Magnesia and Ambler High Tempera- 
ture Pipe Covering. Expect to have an ac- 
tual installation of Pipe Covering in booth. 
Will also feature Packings and Gaskets. 

Keating, E. F., Pipe Bending Co. (Inc.) . .229-230 

Hartford, Conn. 
Exhibit will include: Pipe Bend; Welded 
Headers; and Vanstone joints of Brass, 
Toncan Iron, Steel, Copper and Genuine 
Wrought Iron Pipe. Also Coils; Boiler 
Tubes; Valves; Fittings and pipe. 

Williamsport, Pa. 
Exhibiting working glass boiler models, 
which have proved of much interest to engi- 
neers in the past few years, as well as parts 
of boilers showing the method of construction 
and design. 

Keller Mechanical Engr. Corp’n......... 645-646 
70 Washington St., Brooklyn, N. Y. : 
Showing in operation, Flexible shaft machines 
for grinding, filing, polishing. New attach- 
ments: 10’-shaft, Automatic Filer, Under 
Cutter, Slow Speed Drive, Right Angle 
Polisher, complete line of rotary files, new 
double shaft machine with low and high 
speed drives. 

228 Broadway, New York, N. Y. 
Will exhibit various of theirjproducts manu- 
factured by the forge and hammer lap 
welded process, as well as various types of 
flanges, gaskets and joints. Of particular 
interest will be a section of a forge and 
hammer lap welded boiler drum. 


Kennedy-Van Saun Mfg. & Engrg. 

2 Park Ave., New York, N. Y. 

Exhibition consists of a scene-in-action view, 
which shows the operation of that company’s 
pulverized coal firing system. This view 
shows in detail the action of the Kennedy 
Air-Swept Tube Mill system. They are 
also showing a scene-in-action of their electric 
driven gyratory crusher. In addition to the 
above, interesting photographs and views of 
their installations are shown. 

612 
Hoboken, N. J 
Will exhibit their new line of Hudson & 

Fulton drawing tables. Also samples of their 
DUPRO tracing cloth reproductions and 
NOUPOS prints of tracings in black and 
white, and a general line of their merchandise. 


Keystone Lubricating 3 
2ist, Clearfield and Lippincott St., Phila- 
delphia, Pa. 


The products to be shown and main features — 


Booth 


of exhibit are as follows: Keystone Grease 
lubricants; and Keystone Safety Lubricating 
Systems including the Pneuma-Lectric com- 
pletely automatic system. 

Keystone Refractories Company........... Pe 
120 Liberty Street, New York, N. Y. 
DURA-STIX Firebrick Cement is shown 
after severe service in a section of furnace 
wall, demonstrating the thorough bonding 
qualities of the cement and the actual dis- 
appearance of any semblance of joints. 


Kidde, Walter & Co. (Inc.)............. vcoeeee 
140 Cedar Street, New York, N. Y. 
Will show Lux and Fyre-Freez Portable 
Extinguishers. These extinguishers are of 
the carbon-dioxide type and are being used 
extensively to protect electrical, oil, lacquer 
and other flammable liquid hazards in both 
Power and Industrial plants. 


Kieley & Mueller (Inc.)................ 281-282 
34 W. 13th St., New York, N. Y. 
Exhibit will consist of their complete line of 
Pressure Reducing Valves, Steam Traps, 
Back Pressure Valves and other specialties. 
Kilsoot-Carbocide Co. (Inc.)................ 449 
1834 Broadway, New York, N. Y. 
Exhibiting ‘‘Kilsoot” and ‘“Carbo-Cide,”’ 
which cleans parts of boiler plants in- 
accessible to manual labor while plant is in 
operation. 
Kissick-Fenno Co. (Inc.).......... 19 
15 Park Pl., New York, N. Y. 
Representing: Northern Equipment Co. 
16-22 Hudson St., New York, N. Y. 
Will exhibit our line of forged steel Reflex 
and Through Vision Oil and Water Gauges. 
Seatless Piston Valves, Klingerit High 
Pressure Sheet Packing and Rod Packing 
and High Pressure Asbestos Valve Discs. 


520-521 
Long Island City, New York, N. Y. 
Representing: Black & Decker Company, 
and Van Dorn Electric Tool Company. 


235 East 42nd St., New York, N. Y. 
Featuring materials for the isolation of 
machine vibration and the soundproofing of 
rooms. Korfund: natural cork foundation 
plates. Vibro-Dampers: an adjustable spring 
devise for the elimination of machine vi- 
bration. Absorbo-Phone: for soundproofing 

*floors. Absorbit: for soundproofing walls. 


Products to be shown will be pumps and 
strainers of various types, including centrif- 
ugal pumps, rotary pumps, fuel oil pumps, 
internal gear pumps, vacuum pumps, and 
possibly steam pumps. 
32 
Elkhart, Indiana 
Will show self priming centrifugal pump in 
operation and direct connected to several of 
‘new type automatic suction control valves. 


Ladd Water Tube Boiler Co................. 23 
Pittsburgh, Pa. 
(See Combustion Engineering Corp’n.) 
Lead Lied Ce... 11 
akefield, Mass. 
Exhibiting ‘‘Wakefield’’ Amalgamated Acid 
Resisting Lead Lined Pipe, Fittings and 
Valves; ‘‘Wakefield’’ Galvanized Amal- 
gamated Lead Lined Pipe, Fittings, and 
Valves; ‘‘Wakefield’’ Amalgamated Pure 
Block Tin Lined Pipe, Fittings, and Valves; 
and “Wakefield” Lead and Tin Coated 
and Covered Pipe, Fittings. 


Leavitt Machine Company............... 
Orange, Mass. 
Exhibit will include the complete line of 
Dexter Valve Reseating Machines. The 
complete line consists of the following ma- 
chines: Dexter Globe Valve Reseating Ma- 
chines; Dexter Gate Valve Reseating Ma- 
chines; Dexter Pump Valve Reseating Ma- 
chines; and Dexter Tank Car Outlet Valve 
Reseating Machines. 

18 
4901 Stenton Ave., Philadelphia, Pa. 
Will exhibit the following equipment: 


Metered Combustion Control; Automatic 


Frequency Control; Percent Leakage Re- 
corder (for measuring condenser leakage); 
Smoke Recorder; Speed Recorder; Meuller 
Thermometer Bridge; Semi-Precision Po- 
tentiometer; Platinum Resistance Thermom- 
eters; and Thermocouples. 

Lyndhurst, N. J. 
Showing pressure regulators and reducing 


valves pump regulators—constant or excess 
type. lf contained. No stuffing boxes or 
drips. All working and wearing parts re- 
newable. 

Columbus, Ind. 
Will display a complete line of LEWELLEN 
variable speed transmissions both vertical 
and horizontal types. 

17 East 45th St., New York, N. Y. 


Linde Air Products Co......... 334-335 
205 East 42nd St., New York, N. Y. 
The strength and dependability of power 
Piping and equipment fabricated by oxy- 
acetylene welding will be the theme of the 
exhibit. Complicated headers and pressure 
vessel joints fabricated by oxwelding will be 
displayed. The Oxweld Type W-17 Welding 
Blowpipe with Cutting Attachment will be 
exhibited. 


Link-Belt Co.. ‘ 285-287 
- 9108. Michigan Ave., Chicago, Ill. 
‘ .. See Adv. Pages 116, 117 


Their exhibit will be enlarged upon this year, 
as the P.I.V. Variable Speed Transmission, 
which has just been announced, will be 
shown in addition to their line of Positive 
Drives (Silent Chain, Roller Chain and Speed 
Reducers). To demonstrate the possible 
saving in R.P.M. through the use of Positive 
Drives, Link-Belt will have operating exhibits 
of these units. A comprehensive exhibit of 
Power Plant coal handling equipment, such 
as elevators, conveyors, skip hoists, etc., 
will be on display through the medium of 
pictures of installations in the leading gen- 
erating stations, industrial and commercial 
building power plants. 


Liquidometer Co. (Inc.)......... - 487-488 
Skillman Ave. & 37th St., Long Island City, 


Will show a complete line of ‘‘Direct”’ and 
“Remote” Reading Tank Contents Gauges, 
including new Scale gauge for measuring by 
weight, liquid stored in large tanks and new 
line of Aircraft gauges. 

Lockwood Trade Journal Co. (Inc.).......... 524 
10 East 39th St., New York, N. Y. 
Exhibit will display sample copies of their 
various publications, including Paper Trade 
Journal and Lockwoods Directory of Paper 
and Allied Trades. 

19 W. Jackson Blvd., Chicago, III. 
Will have at their exhibit a Water Treat- 
ment, new in its discovery, that positively 
eliminates scale, corrosion, rust, pitting, 
foaming, etc., and that is drinkable. 

McGill Metal Co......... 266 
Valparaiso, Ind. 
Showing Schubert Ball Bearings. 

Manistee Iron Works Co............. ieee 48 
Manistee, Mich. 
Exhibit will consist of several Pumping 
Units. There will be a sectional eight-stage 
Pump anda four-stage Boiler feeder for High 
Pressure service. There will be several 
Single stage Volute Pumps. 

Manufacturers Record... 40 
Baltimore, Md. 
The Manufacturers Record each week for 
48 years has been interpreting the Business 
South. In making known the South’s re- 
sources and its industrial and agricultural 
development, it has become the recognized 
authority in all matters relating to the South. 

90 West St., New York, N. Y. 
“Thiel” Precision Die Sawing and Filing 
Machines will be exhibited. 

-520 
Towson, Maryland 
(See Black & Decker Company.) 

Marsh, James P., & Company.......... 258-259 
2073 Southport Ave., Chicago, III. 
Will exhibit the Marsh lines of heating sys- 
tems, units and industrial instruments. 
The main feature of the exhibit will be a 
complete operating display of the Marsh 
Weather Compensating System of Heating. 

218 
Dorchester Center, Boston, Mass. 
This exhibit will include a complete line of 
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te . 
xhibiting a Limitorque operated high 
pee pressure steam valve that will be shown open- 
bs eee ing and closing in response to the human 
ee, a voice without the aid of any magnetically 
operated equipment. 
N. X. 
3 ¢ 23 East 26th St., New York, N. Y. 
» 


—— E BOOTHS 261-262—NATIONAL POWER SHOW 


Metallic Condenser Packing 


Without Ferrules 
In Repacking Condenser Tubes 


here's genuine economy and increased efficiency 


The first economy is in the cost of ferrules. The ferrule is no longer neces- 
sary with the “John Crane” process. The next saving is in speed of installa- 
tion—one man packs 150 tube ends per hour with ‘‘John Crane” packing. 


The greatest saving, however, is in service. Tubes 
expand freely, eliminating stresses on tubes and tube 
sheets. Turbulence caused by ferrules is eliminated. 
Flow lines are unimpeded. Collection of debris at 
inflow ends is reduced. 


The endless metallic rings on the outflow and the 
lead insert in the bushing at the inflow end provide 
metallic bond, thus reducing electrolytic disintegration 
of tube ends. Tubes are much easier to clean when 
ferrules have been eliminated. Cleaning plugs can be 
inserted without difficulty at the belled end. 


Every operating engineer knows that occasionally a 
condenser can become extremely hot, due to failure of 
a circulating pump, but condensers packed with ‘“‘John 
Crane’”’ Metallic Packing are not affected in the least 
by these extremely hot conditions. Metallic Packing 
is a safeguard. 


Crane Packing Company 


1820 Cuyler Avenue, Chicago 21 Bridge St., New York 
Dime Bank Bldg. 108 Walnut St. 112 Ninth St. 99 Vandergrift Bldg. 7206 Stanford Ave. 
Detroit Philadelphia San Francisco Pittsburgh St. Louis 


See Our Exhibit at the Ninth National Exposition of Power and Mechanical Engineering 
Grand Central Palace, New York, Dec. Ist to 6th, 1930 


A large Westinghouse condenser 75,000 sq. ft. condenser, Southern California Edison Co. 


Two of the World’s Largest Condensers Packed with “John Crane” Metallic Packing 
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MECHANICAL ENGINEERING—ADVERTISING SECTION 
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Ninth National Exposition of Power and Mechanical Engineering 
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of EXHIB 


Booths No. 401 to 6$6——Third 
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ITORS 


Continued from Page 84 Booth 


Pressure Reducing Valves, Pump Governors, 
Damper Regulators and Balanced Valves. 
One of the features will be their No. 329 
double diaphragm auxiliary operated reduc- 
ing pressure valve. 


Materials Handling & Distribution 
420 Lexington Ave., New York, N. Y. ; 
Will exhibit their publication, Materials 
Handling & Distribution. 


Mechanical Catalo 
29 West 39th St., New York, N. Y. 
Published annually by the American Society 
of Mechanical <a 29 West 39th 
Street, New York, Y. The only special- 
ized reference work a the buyer and speci- 
fier of mechanical equipment and engineering 
materials. Contains Mechanical Equi ment 
Directory. Copies will be available for in- 
spection. 

Mechanical Engineerin 
29 West 39th St., New York, N. Y. 
Published menthly by The American Society 
of Mechanical Engineers, 29 West 39th St., 
New York, N. Y¥. The only technical pub- 
lication in ‘America which covers all branches 
of mechanical engineering practice. Copies 
available for inspection. 


Mercoid 


215-216 
ams St., Chicago, Til. 
wa exhibit various types of controls as 
Thermostats, Pressure Controls, Low Water 
Cut-Off Controls, controls for oil burners, 
stokers and unit heaters. 


Merrick Scale Mfg. 237-240 
188 Autumn t., Passaic, N. J. 
Will have on exhibit the Merrick Conveyor 
Weightometer, which is a conveyor scale, 
weighing coal. The Merrick Addoweight 
weighing buckets of coal passing along a 
monorail track. The Merrick Mechanical 
Weighman for weighing tanks of material, 
either liquid, pulverized or crushed. 


221-222 


Midwest Piping & Supply Co 
1440 So. Second St., St. Louis, Mo. 
See Adv. Page 104 


Will exhibit various new modifications of Van 
Stone joints including the Globack and Mid- 


west. Will exhibit also a display of modern 
welding as well as pulled test specimens of 
welding and Van Stone joints. Forge and 
hammer welded flanges will be on display, 
as will be rough wrought iron and brass Van 
Stone pieces. 

Mill & Factory Illustrated 
420 Lexington Ave., New York, N. Y. 
Copies of their publications Miil and Factory 
Illustrated and Materials Handling and Dis- 
tribution. 

Millers Falls Co........... 
Millers Falls, Mass. 
Will demonstrate their full line of Portable 
Electric Tools comprising electric drills in 
capacities */16” to 7/s” inclusive and full 
range of electric screw drivers, electric saws, 
grinders, polishers and hammers. 


Regulator Co. . .235-236 

Minneapolis, 
Showing Electric Motor and Solenoid- 
operated Valves; Temperature, Pressure, and 
Combustion Safety Controllers, including 
auxiliary relays, for the Process Industries. 

Mixing Equipment Co. (Inc.)........... 279-280 
1024 Garson Ave., Rochester, N. Y. 
Will exhibit several different models of 
LIGHTNIN Portable Mixers, Side Angular 
Propeller Type Agitators, Mixing Tanks, 
Kettles, etc. 

267-268 
Ithaca, N. Y. 
Morse Silent Chain Drives, Flexible Coup- 
lings, Structural Steel Reducers, 
Ring and Disc Oilers and chain parts will 
be exhibited. 

Moto Meter Gauge & Equip. . 622-623 

11 Wilbur Ave., Long sland 

Will exhibit Motoco Industrial Thermo- 
meters; Motoco Recording Thermometers; 
Pressure and Oxy-Acetylene Gauges; and 
Etched Products and Moulded Products. 


Multi-Valve Corporation..... 489. 


New London, Conn. 
Will exhibit the Multi-Stage Valve described 
in the enclosed literature. Will have a 
variety of finished size and types, working 
models with part of body cut away, and 
complete sets of loose working parts. 

Nash Engineering Co 
South Norwalk, Conn. 
Manufacturers of Gas Compressors, Air 
Compressors, Vacuum Pumps, Condensation 
Pumps, Centrifugal Pumps, Sewage Ejec- 
tors, and Condensation Return Systems. 


Nathan Mf 
250 Par.  Ave., New York, N. 


. See Adv. Page 89 


mechanical lubricators in con- 
nection with various types of bearings and 
other parts to be lubricated shown in actual 
operation. In all Nathan mechanical lubri- 
cators a simultaneously oscillating and re- 
ciprocating piston is provided for each feed. 
No valves are used. Loose pulleys equipped 
with Nathan Automatic Oil Feeders shown in 
operation. These feeders serve to lubricate 
bearing surfaces in minute but stfficient 
quantities. 

National Ass’n of Power Engineers..... yaaa 
Chicago, 
Will have an educational exhibit. The Edu- 
cational Department, the Promotion Depart- 
ment and their official publication (National 
Engineer) will be represented. Progress In 

eration for which the association stands— 

will be the keynote of the exhibit. 

National Company (Inc.)....... 
Malden, Mass. 
Will exhibit Water Column Gauge Glass 
Illuminators, particularly the new ‘Type 
L”’ National Illuminator for flat type gauges; 
electric compartment cell door hardware. 

National Engineer 
Witherspoon Bidg., Philadelphia, Pa. 

Co. 

N. Knox Ave., Chicago, Ill. 

Fiahititing High Pressure Damper Regula- 
tors. 

National Tube Co. 535-537 
Frick Bldg., Pittsburgh, Pa. 
Will exhibit welded and seamless pipe for 
power piping, boiler tubes and safe ends, 
physical tests on pipe and boiler tubes, and 
models showing the method of manufactur- 
ing seamless pipe. 

Neemes Foundry (Inc.) 

First St., Troy, N. Y. 

Will exhibit’ full size operating models of 
the Neemes Automatic Stoker, Neemes Su- 
perior Dumping Grate and Neemes Improved 
Shaking Grate. 

New York & Richmond Gas Co. 7 
Stapleton, Staten Island, New York, N. Y. 
See American Gas Association (Inc.). 


Nicholson, W. H., & Co. 
138 Oregon St., Wilkes-Barre, Pa. 
Exhibiting Piston Operated Steam Trap, 
Weight Operated Steam Trap, All Metal 
Flexible Coupling, and Four-Way Valves 
and Steam Specialties. 


Bearings 
263-264 


.. See Adv. Page 130 


Will exhibit : a nen range of sample ball, 
roller and thrust bearings such as we manu- 
facture. Expect to feature for the first time 
at the New York Show their new self- 
aligning and angular contact ball bearings 
as well as their new ‘‘GreaSeal”’ felt protected 
bearings. In addition will show several 
pieces of equipment fitted with their bear- 
ings, these units being sectioned to illustrate 
the bearing mounting. 


North Electric Mfg. Co............. eeneecceee 
Galion, Ohio 
Will exhibit an Automatic Telephone System 
for inter-departmental communication, the 
switching equipment of which is composed 
of relays exclusively, also Remote Super- 
visory Power Control apparatus. 


Northern Equipment Co 
a. 


stamford, Conn. 


..See Adv. Page 97 


will again 2 exhibit. the Copes System of Boiler 
Feed Control. The display will feature a 
demonstration and explanation of excess 
pressure control in the boiler feed line. A 
Copes Feed Water Regulator and a Copes 
Type SS Differential Water Pressure Reg- 
ulating Valve are shown installed in the 
feed line to a typical boiler. The equip- 
ment is full size, and cut away so that 
operation can be readily seen. Meters 
showing load and water flow and a continu- 
ous chart giving pump pressure, regulator 
inlet pressure and boiler pressure reproduce 
the action of the equipment under conditions 
of changing boiler loads. A Copes Valve 
Movement Indicator shows how the regulator 
valve opens and closes in accordance with 
changes in boiler water level. Another 
feature will be the Copes Type RG Valve 
which combines the Copes flow control valve 


Booth 


with the Copes excess pressure control valve 
in a single compact body. The Copes Type 
'S Pump Governor will also be shown, as 
will the Copes Type CRI Valve for high- 
pressure condensate drainage control. 

Norton Company 

Worcester, Mass. 
Will exhibit Alundum bricks, Crystolon 
bricks refractory cements, electrically fused 
magnesia products, linings for enamelling 
furnaces, linings for ceramic kilns and steel 
treating furnaces, tubes, cores and muffles. 
Will also show Alundum grinding wheels and 
Crystolon grinding wheels. 

490 
410 N. Hermitage Ave., Chicago, IIl. 
Products exhibited will be working Models 
of Gravity and Pressure Types of Oil Filters 
and Pumps, also: full size Sight Feed Valves; 
Sight Flow Indicators; Telescopic Oilers; 
Multiple Oilers; Compression Union Thread- 
less Pipe Fittings; Oil Pumps; Crank Pin 
Oilers; Oil Level Gauges; and Oil Fittings. 

Nye Tool & Machine Works 
4120 Fullerton Ave., i.” 

Exhibit consists of their Lightweight.Cham- 
pion Pipe Threading and Cutting Machine, 
having a capacity of from !/2” to 2”, equipped 
with Universal motor, also Gasoline Engine. 

O. D. Patents Corp’n 

541 Isham St., New York, N. Y. 
Showing the Design-Aidor which embodies 
several useful time saving devices, which 
enables the practical engineer and draftsman 
to gain result in a fraction of time compared 
with using other tools. 

om 

2 Thames St., New York, N. Y. 

Cleaning operations in the several divisions 
in power plants, such as the cleaning of oil 
coolers, surface condensers and generators 
in the engine-room division; transformers, 
high tension insulators, boiler fronts and 
lighting equipment in the electrical division; 
and repair and maintenance in machine 
shops, will be ated shown. 

Obermayer, S., Compan 

2563 West 18th ste c Chicago, Illinois 
Will exhibit RAMTITE in the new standard 
package—a one hundred pound waterproof 
carton, HOTT-PATCH Patented High 
Temperature Cement, and other refractory 
specialties. Also sections of a furnace built 
with RAMTITE and HOTT-PATCH. 

Okonite Co. 

501 Fifth ‘Ave., New York, N. Y. 

Will exhibit Okonite and Varnished Cambric 
Cables for many uses and Okonite-Callender 
Impregnated Paper-Insulated Cables for 
high tension power; also Hazard wires and 
cables; also a testing machine for comparing 
tests on rubber sheathed cords. 


Okonite Callender Cable Co. (Inc.) 
Paterson, N. J. 

(See Okonite Company.) 

Olsen, sine, Testing Machine Co........... 17 
500 12th St., Philadelphia, Pa. 

Will exhibit new types of Dynamic Balancing 
Machines, as well as new types of Leap, 
machines. Will demonstrate a new type o 
Dynamic Balancing Machine. There will 
also be exhibited a small Olsen-Lundgren 
Dynamic Type of Balancing Machine, as well 
as one of the latest Olsen-Lundgren Static 
Balancing Machines. 

Oxweld Acetylene Co. . .334 
30 East 42nd St., New York, N. Y.° 
Manufacturers of Oxyacetylene Welding and 
Cutting Outfits. Also supplies. 

Palmer-Bee Co.... 
Detroit, 


Journ 
39th St., York, 


626-627 
10320 Berea Ohio 
Adv. Page 79 


will Tube Couplings— 
Standard, Extra Heavy and Triple types. 
The Triple Type of coupling being introduced 
this past year. Parker Hand and Production 
Benders, Valves, Coils, Draft Meter Mani- 
folds and Power Plant Units will also be on 
display. 
Peerless Machine Co. 

1218 Sixteenth St., Racine, Wis. 

Exhibit will consist of our Peerless Universal 
Type High Speed Metal Sawing Machines 
and their Universal No. 2 Portable Pipe 
Threading & Cutting Machine. 
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MECHANICAL 87 


BOOTHS 413-414—NATIONAL POWER SHOW \ ENGINEERING 
‘ 


See one the largest 
Induced Draft Rotors ever Built— 


There will be many interesting things at the New York Power Show—and 
among other things—the giant Buffalo Induced Draft Rotor—built for the 


Spaces Waukegan Power Station of The Public Service Co., of Northern Illinois. 
41 3 414 This wheel is more than eight feet in diameter and weighs more than four tons. fi 

. It will be used for high pressure pulverized fuel service. bs 
National | Be sure and see it—you'll know why more and more Buffalo Fans are going “ 
Power Show into the most modern power stations. 


D h Our exhibit will also have the new Buffalo Gas Unit Heater, and other re- 
ec. Ist to 6t cently improved heaters and fans. Remember the booth numbers 413-414. 


Buffalo Forge Company 


148 Mortimer St., Buffalo, N. Y. 
” In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Mechanical Draft Apparatus -- 
Gas and Steam Unit Heaters -- Fans ; 
Air Washers’ - Driers Exhausters 
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Continued from 86 


Pels, He: & Co. (Inc.) 
00 Weet New Yori, ¥. 


Will exhibit one Quadruple Combination ° 


Punch, Plate Shear, Bar and Angle Shear 
with built-in Coper, Type MAE-16, with 
near Unbreakable Steel Plate Frame, 
x performing various punching, shearing 
and notching operations. 
Perkeo Distributing Co. of America.........652 
259 Lafayette St., New York, N. ¥. 
Manufacturers of Automatic ‘Soldering Irons. 


Perkins Machine & Gear Company...... 
Springfield, Mass. 
Showing an attractive display of unusually 
fine gears. This class of work is such gears 
as are found in talking picture machines, 
electric drills, washing machines, etc., where 
there is quantity production and very ac- 
curate gears are required. 


Permutit Co 348 

440 Fourth Ave., New York, N 
Adv. 95 

Will ‘have two ‘exhibits, Ranarex CO: and 
Gas Density Recorders will be shown in 
Booths No. 306 and No. 307; and Water 
Softening Equipment will be shown in 
Booth No. 348. All of the Ranarex machines 
will be shown in operation. The exhibit in 
Booth No. 348 will include a 30” Permutit 
Water Softener, a 12” Water Softener; 
and Electro Chemical Feeds in operation. 
Both Constant and Intermittent types of 
feed will be shown. The Permutit Company 
manufacturers all types of Water Softeners— 
Zeolite, Hot and Cold Lime Soda, Lime- 
Barium. Sand Filters. Iron, Oil and Man- 
ganese Removing Filters. Continuous Boiler 
Blowoff Equipment. Ranarex CO: Indica- 
tors and Recorders. Other Power Plant and 
Water Treating Specialties. 

Pettey & Wherry (Inc.)......... 

Church St., New York, N. 4 

Representing Llewellyn Company. 


Philadelphia Gear Works 
Richmond & Tioga Sts., Philadelphia. 


See Adv. Page 81 


Will exhibit their standard line of Speed 
Reducing Units, Spiral Bevel Gears, Con- 
tinuous Tooth Herringbone Gears, and 
Standard gears of all types. 

Pittsburgh Coal Company 336-337 
Pittsburgh, Pa. 
Will show several still pictures of their 
mechanical cleaning plants in which approxi- 
mately 50,000 tons of coal a day are cleaned, 
dried, and sized. 


Fire Brick Co. 
40 Kingsbury St., Chicag6, Ill. 
Exhibit will show jointless Plibrico Furnace 
Lining with its use as a refractory lining for 
boilers and industrial furnaces. The con- 
struction of Plibrico air-cooled and Plibrico- 
backed water walls will be featured. 
Porter-Cable-Hutchinson Corp’n 
Syracuse, N. Y. 
Exhibiting the following machines: Every- 
Ready Combination Woodworker, Beaver 
Woodworker, Take-About Sander, Speed- 
matic Saw, Belt and Disc Sanders. 


10th Ave. & 36th St., New York, N. Y. 

Will have on exhibition copies of the publica- 
tions, Power, and engineering books pub- 
lished by their subsidiary, McGraw-Hill 
Book Company. 

Power House ae 
153 University Ave., Toronto, Ontario 
Showing Power House, a technical paper 
which has been published in the interests of 
the stationery engineers of Canada for the 
past 22 years. 

Power Plant Engineering 

- Jackson Blvd., Chicago, Ill. 
Booth will contain an exhibit of their pub- 
lication and sample copies will be available. 

Prat-Daniel Corp’n 

183 Madison Ave., New York, N. Y. 
Will exhibit the following: Thermix Air Pre- 
heater for use with power plant boiler to 
recover the heat from the flue gases for the 
preheating of air; Thermix Mechanical Draft 
Stacks; Thermix Dust Collecting Induced 
Draft Fan. 

Preferred Utilities Co. (Inc.)......... wage 

33 60th St., New York, N. Y. 
In booths 303 and 304 Ray Burners with 
controls for domestic, commercial, and indus- 
trial use will be on display. In booth 305 
the Hart domestic oil burner will be on 
display. 


Pressure Snubber Co. 
Charlotte, N. C. 
Demonstrating a patented restriction for 
various types of pressure lines, having a 
traveling clearing pin which prevents sedi- 
ment entering the recording gauge, absorbs 
all shock equalizing pressure. 

Production Machine Co....................-460 
Greenfield, Mass. 
Will exhibit both types “‘A’’ and ‘‘S” Center- 
less Polishing and Finishing Machines and 
type ‘‘D”’ patent cushion wheel belt polishing 
machine, 


Quimby Pump Co. (Inc:)............ 252-253 
393 New York, N. Y. 
. See Adv. Page 127 


Will ‘exhibit ‘the following pumps: Quimby 
Fuel Oil Pump in operation; Quimby Screw 
Pump for water; Rubber-lined centrifugal 
pump; Non-corroding centrifugal pump; 
8 stage high pressure centrifugal pump; 
Small sump pump; Air operated Pneumatic 
Sump Pump; and Paper Stock pump in 
operation. Of these the rubber lined pump, 
paper stock pump and air operated sump 
pump. 

Radiator Specialty O06 
Charlotte, N. C. 
Will exhibit boiler solder seal, a repair for 
leaking steam and hot water heating systems, 
and W J boiler and heating system cleanser. 


66. Broadway, New York, N. Y. 
Showing rawlplugs. Screw anchor expansion 
shields made of jute, vibration resisting, 
hole and anchor no larger than diameter of 
screw. 

Ray Burner Co. 
170 Sutter Ave., San Francisco, Cal. 
Manufacturers of Rotary Oil Burners. 


Reeves Pulley Co. of New York (Inc.) 
76 Dey St., New York, N. 
Exhibiting very latest design of Reeves 
variable speed transmissions, all units ia 
operation. 

& Engi n 

50 Church St., New York, N. Y. 

Exhibiting High Temperature Cements and 
Insulations. Exhibit will present their 
products in such a manner as to show their 
actual application, by small models on which 
their cements may be applied illustrating 
their use in actual practice. 


Reliance Elect. & Engrg. Co. 

1084 Ivanhoe Rd., Cleveiand, Ohio 
Products to be shown—alternating-current 
motors which can be supplied in sizes up to 
150 hp. and direct-current in sizes up to 
250 hp. Open, fully-enclosed, and fan- 
cooled motors of both types will be shown. 


Reliance Column Co.. 
Cleveland, Ohio 
ad Will have on exhibition the working mecha- 
nism of Reliance Safety Water Columns, 
Reliance Tiltview Water Gauge, Reliance 
Gauge Cocks, also electric alarms, or vari- 
ous pressures up to 750 Ibs. 


Republic Flow Meters Co 
2240 Parkway, Chicago, Ih. 
.See Adv. Pages 72, 73 


The Republic exhibit will feature a complete 
line of power plant and industrial instruments 
including flow meters, CO-2: neters, draft 
instruments, liquid level gauges, pressure 
gauges, pyrometers and control pyrometers. 
Special working models of flow meters, CO-2 
meters and control pyrometers will be in 
operation, featuring the latest developments 
in these types of instruments. The exhibit 
will also include a display of large steel boiler 
panels and master panels, featuring various 
combinations of flush mounted reading in- 
struments as well as a display of individual 
reading 
Rhoads, J. E., & Son 
35 North Sixth ‘St, Philadelphia, Pa. 

Will exhibit Rhoads Tannate Watershed 
and oak-leather Beltings; Tannate straps, 
washers, packings; Tannate Lace Leather 
and Belt Preservers. Will also show, in 
operation, two belt testing machines illus- 
trating short center, high Pulley ratio drives 
equipped with Rhoads Tannate flat belts. 


Riley Stoker Corp’n . 78-89 
Worcester, 
Will exhibit an improved Riley Atrita Unit 
Pulverizer. Will also exhibit a Riley Flare 
Type Burner and a newly developed burner 
known as the Riley Cyclone Burner. Will 
also exhibit a complete Jones Side Dump 


34-35 


Booth 


Stoker having moving combustion grates and 
the latest type of Rifiex Mechanical Drive. 


Robinson, John R 
110 West 34th St., New York, N. Y. 
Exhibiting Gaskets, Steelbestos. Also the 
Triple-Blade Tube-Hole Cleaner and a few 
other articles used in the boiler room of 
steam and electric plants. 


Roller Beari oom any of America 
Trenton, ersey 
A most Poet. display, using a table con- 
structed of the rollers as used in our bearing 
and will show various types of bearings that 
we manufacture in sizes from 7/16” shaft up 
to 13”, with pieces taken from the various 
stages of manufacture. 

Roller-Smith Company............... 
233 Broadway, New York, N. Y. 
Will exhibit a comprehensive line of AC and 
DC electrical measuring instruments, both 
indicating and recording, including switch- 
board and portable type ammeters, milli- 
ammeters, voltmeters, milli-voltmeters, volt- 
ammeters, wattmeters, frequency meters, 
power factor meters, reactive factor meters, 
ohmmeters, bond testers and circuit testers. 
In addition there will be many types of re- 
lays. Also will show air circuit breakers, 
AC and DC, and high voltage oil switches 
and breakers for AC. 


Rollway ai Co. Inc.).. 


Syracuse, N. Y. 
. See Adv. Page 129 


The main feature of their exhibit will be a full 
size oe section of a bridge truck wheel 
assembly of a large industrial crane. The 
bearing housing and part of the bearing will 
be cut away to show the Rollway floating 
type bearing in action.- In addition to this 
truck wheel assembly, will also have on ex- 
hibition the majority of the types of precision 
radial bearings that they manufacture along 
with the various types of roller thrust bear- 
ings that are used in industry. 


Rome Brass Radiator Corporation 
1 E. 42nd St., New York, N. Y. 
Exhibit will show a typical installation of the 
new Robras Box Fin Radiator together with 
various samples. Will also show the Aul- 
bras Indirect Heater in several sizes. 
Rotor Air Tool Company 
04 Carnegie Ave., Cleveland, Ohio 
Will have an operating exhibit with a com- 
plete line of Portable Pneumatic Tools con- 
sisting of Grinders, Sanders, Buffers and 
Drills, with the addition of new drills for 
nut setting, and screw driving, and tools for 
finishing stone and concrete. 
Co. 
N. Holliday St., Baltimore, Md. 
will have on display one unit of practically 
every line which they manufacture. Visitors 
interested in Rowan Oil Immersed Control 
will of course be supplied with literature 
describing the types of equipment in which 
they are particularly interested. 
Ryerson, J T., & Sons (Inc.) 
P. ox 484, Jersey City, 


Booth wo will be an exhibit we various iron 
and steel commodities, such as structural 
steel, Cold Rolled steel, Allegheny Metal, 


tool steel, babbitt metal, sheet steel, me- 
chanically burned heavy steel plates and 
Lewis Special Iron. Booth 432 will be the 
Ryerson Machinery exhibit, wherein will be 
displayed a Ryerson combination shear, 
punch | and coping machine, and a Wilson 
‘Plastic-Arc’’ Welder. 


S EP . 223-224 
40 East 34th St., New York, N. Y. 
Once again, interesting devices featuring the 
anti-friction qualities of S Bearings 
will be the center of attraction at the S K F 
Industries, Inc., exhibit. In addition, there 
will be on display a complete range of S K F 
Transmission Appliances. 


183 Madison Ave., New York, N. Y. 
The latest types of Sarco thermostatic Steam 
Traps, Combination Thermostatic and Float 
Traps, Sarco Temperature Regulators and 
Sarco Strainers will be shown. In addition, 
there will be specimens of the various Sarco 
Heating System specialties. 

Sauerman Bros. (Inc.) 
438 S. Clinton St., Chicago, IIl. 
The central feature of their exhibit will be a 
working model of a Sauerman drag scraper 
system storing and reclaiming coal on a 
ground storage area adjoining a power plant. 
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MECHANICAL 


LUBRICATORS—now 


built for every industrial use 
Booths No. 530-531 


OR years, Nathan has been the leader in the production of 
locomotive mechanical lubricators. Using the same princi- 
ples of operation, proved so successful in this hard service, 

Nathan now offers a series of equally dependable mechanical 
lubricators for use on industrial equipment. 


Nathan Mechanical Lubricators provide reliable pressure feed 
with accurately measured regulation of oil. Pistons and valves are 
of patented construction. Fewer operating parts are required, 
reducing wear and resulting in exceptionally low maintenance. 
There is a size and type particularly adapted to provide the right 
quantity of lubricant and required number of feeds for every 
industrial purpose. 


Have a Nathan engineer analyze your lubricating requirements. 
He’ll gladly show you why Nathan Mechanical Lubricators assure 
reliable, accurate and efficient service. 


AUTOMATIC OIL FEEDERS— 
another new Nathan product—a sim- 


plified yet effective automatic system 
of lubricating moving parts with oil. 
Oil reservoirs are built into parts 
equipped with thissystem. Through ASN 
holes fitted with oil feeders of special- 
ly treated wood of unusual charac- 


teristics, the correct amount of lubri- Self-Closing NS 
cant filters through to the surfaces to Fitting 
be lubricated. Ask us for complete NATHAN AUTOMATIC 


details. OIL FEEDERS 


NATHAN MANUFACTURING COMPANY 


250 PARK AVENUE 


NEW YORK. 
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Continued from Page 88 Booth 


Cavegp. W. J., Co. 

oxville, Tenn. 
Will exhibit one No. 136 Nibbler -—_ Gray 
Metal Cutter. This machine is the very 
latest thing in sheet metal cutters. The 
capacities range from the thinnest sheet u 
to 3/3” in soft steel. The throat dept 
ranges from 8” to 36”. 

Schade Valve Mfg. C 
2527 N. Bodin 
Will exhibit steam, water, 
specialties; pressure reducing valves, regu- 
lators, altitude valves, relief valves, and 
pressure controls. 


Schutte & Koerting Co 
1166 Thompson 8t., Philadelphia, Pa. 
See Adv. Page 75 


Exhibit includes following: Mechanical 
auxiliaries for steam power plants and for 
industrial processes; Simplex and Duplex 
strainers for oil; Spur gear and Herringbone 
gear pumps for fuel and lubricating oils; 
these pumps in operation; double tube in- 
jector for boilers; section oil cooler; Mixing 
Eductor for treating processes in oil refineries 
and chemical plants; one or more valves 
built for steam power station operating at 
1800 Ibs. pressure and Continuous heater 
(steam jet type) for water and other liquids. 
Also showing sectional pictures of S&K 
Venturi Reducing valves, hydraulic cylinder 
operated and electrically operated, the latter 
to be shown in conjunction with the S&K 
type ‘‘F” electric controller for motor driven 
reducing valves. This controller will be in 
operation and its action clearly shown. Also 
ictures illustrating S&K multi jet condenser 
or engines and turbines and the S&K spray 
type desuperheater. A complete line of 
catalogs covering S&K products will be 
available. Also showing Radiafin tubes for 
heating and cooling units. An oil cooler of 
this type will be attached to one of the gear 
pumps. 
Schwenk Safety Device Co. er 
70 East 45th St., New York, N. Y. 
Will exhibit safety handling equipment for 
barrels drums and carboys. One man can 
safely handle barrels and drums weighing 
up to 950 pounds, placing them in position 
for drainage, rotate, truck and otherwise 
handle the drum. Schwenk carboy tilters 
makes the pouring of acids safe. 


Scovill Mfg. Co 
Waterbury, Conn. 
Exhibiting Cup-Drawn condenser tubing and 
expect to show two methods of installing 
Scovill condenser tubing. 


Scully-Jones & Co. 
Ill. 
Exhibiting a line of ‘Wear Ever”’ production 
tools, such as adjustable and solid spacing 
collars, tap chuck holders, drill sleeves, 
counter boards, etc. 

Sharples Speciality Co. 60 

Sts., Philadelphia, Pa. 

The latest developments in combination units 
will be shown, featuring the Super Centri- 
fuge-filter press. The newly developed 
horizontal will also be exhibited as well 
as the well known Pressurtite model. 


Shepard Niles Crane & Hoist Corp’n. . . .230-231 
Montour Falls, New York 
Showing Shepard close clearance™compact 
hoist equipped with their new design Model 
21 motor driven trolley; also their Form 1 
parallel type compact hoist, both*of these 
machines being shown in operation. 


Signal Begecemn & Mfg. Co. 
154 W. 14th St., New York, N. Y. 
The exhibit consists of Magnetic Relays for 
all applications requiring less than 20 ampere- 
contact capacity; electrically operated au- 
dible signals of all types; a complete SIG- 
NAL CALL code calling system, specially 
suitable for industrial plants, and complete 
interior FIRE ALARM SYSTEM. 


Silent Hoist Winch & Crane Co. 

762 Henry St., Brooklyn, N. Y. 

Will exhibit Silent Hoist Motor Truck and 
Tractor Power Winches, Cranes and Der- 
ricks; Hand and Electric Telescopic Ash 
Hoists; Electric and Gasoline Capstans, 
Winches, Hoists, Car Pullers, Barge Movers, 
Ship and Dock Winches; Worm Gear Speed 
Reducers. 


Simplex Valve & Meter Co 
6753 Upland 8t., Philadelphia, Pa. 
See Adv. Page 112 


Wiil exhibit Simplex Boiler Feed and Con- 
densate Meters of the Indicating, Recording 


Booth 


and Totalizing Type for use with Simplex 
Venturi Tubes. 


Smidth, F. L., & Co 
226 Broadway, New York, N. Y. 
See Adv. Page 91 


The Lenix Short Center Belt Drive will be 
exhibited. Special attention will be given 
to the silent operation of a fine piece of ma- 
chinery. The short pulley centers not only 
ony we 4 but preferably, with the Lenix, will 
e featured. High belt speed with safety, 
automatic adjustment of belt tension to meet 
varying loads will also be demonstrated. 


Smith, David H., & Son 648-649, 522-523 
5111 Second Avenue, Brooklyn, N. Y. 
Angle Bending Roll for Bending Cold Angles, 
Beams, Channels, Flat and Round Bars. 
Will also exhibit two different sizes of the 
SMITH Steel Plate Combination Punch, 
Plate Shear, Bar Angle, Tee Cutter and 
Notching Machine. Also representing Black 
& Decker Company, and Van Dorn Electric 
Tool Company. 

South Bend, Ind. 
Exhibit will consist of Gast Compressed Air 
Separators in'the following sizes: 3/3”, 3/4” 
and 2”, and 3/4” and 2” Gast Compressed 
Air Aftercoolers. The operation of the 
Gast Compressed Air Separator will be 
shown by a Scene-In-Action demonstrator. 


Smith & Serrell 
28 Washington Place, Newark, N. J. 
See Adv. Page 94 


In addition to showing entire couplings and 
sectional models of FRANCKE couplings 
that are now protecting more than 85,000 
drives from misalignment troubles, load 
shocks and vibrations, will have several 
typical installations where FRANCKE 
couplings are used. 
Smyder, Fred 

6—-13—59th Place, Maspeth, N. Y. 
Exhibiting the New Universal Clamp, 
Veneer Presses, Cabinet Bencher, Smooth- 
ing, Rough and Scrub Planes, etc. 


Snap-On Tools, Inc. 
Kenosha, Wisc. 
Exhibit will include the complete lines of 
Snap-On Socket Wrenches and Blue-Point 
Tools for assembly and maintenance of ma- 
chinery of all kinds. Wrenches for hand 
production, as well as wrench sockets and 
shanks for use on electric and pneumatic 
motors will be shown. 


South Bend Lathe Works 
426 E. Madison St., South Bend, Ind. 
Exhibiting Back Geared Screw Cutting Pre- 
cision Lathes for the tool room and main- 
tenance department. Will show two Junior 
Model Motor Driven Lathes operating from 
light sockets, and one 16” swing by 6’ bed 

+ Tool Room Lathe. 

Southern Power Journal 

Grant Bldg., Atlanta, Ga. 


Sewden, W. & Co. 76 
342 Madison Ave., New York, N. Y. 
Representing: Ernst Water Column & 
Gage Company, National Company, Inc., 
and Schade Valve Mfg. Company. 


Spencer Turbine Co 
Hartford, Conn. 
Will have on display Vacuum Producer for 
Central Cleaning System used for cleaning 
Factories and Power Plants and removing 
dust to prevent explosion and remove excess 
material during the process of manufacture. 
In addition a Turbo Compressor made of 
KA2 Nirosta stainless steel used for handling 
acid fumes and corrosive gases. 

Springfield Facing Co 
351 Jeffersy St., Newark, N. J. 

(See S. Obermayer Company.) 

Square D Co. 

6600 Rivard St., Detroit, Mich. 

Will show samples of safety switches, dis- 
connects of all kinds, meter switches, light 
ing panels, power panels, also automatic 
starters, for A. C. and D. C. current, pressure 
switches, contactors, etc. 


Standard Motor Construction Co. 
172 Whiton St., Jersey City, N. J. 
Exhibit consists of AE-4 type 6” bore by 8” 
stroke 60 horse power Standard full diesel 
engine, mounted on a common sub-base with 
a generator, making a complete Diesel 
Generator Set of 35 K. W. 

Standard Oil Co. of N. Y. 
230 Park Ave., New York, N. Y. 
Will consist of an attractive display. of the 


516-517 


Booth 


uses of Petroleum Products in the Industry. 
Industrial Lubricants, Fuel Oil, Automotive 
Oil and related products will be featured. 


Stanley Electric Tool Co. (Inc.)...... 457-458 
New Britain, Conn. 
Manufacturers of a long line of portable 
electric tools. Will have an attractive ex- 
hibit which will be of particular interest as 
several new and unique tools, made only 
by this company, will be demonstrated. 
The following electric tools can be seen at 
this exhibit: Drills, Grinders, Hammers, 
Safety Saws, Stone Saws, Stanley Unishears, 
and Screw Drivers. 

Star Expansion Bolt Co 
147 Cedar St., New York, N. Y. 
Will exhibit a complete line of expansion 
shields, including the now popular Dryvins, 
Tampins, Loxin and Scruin Shields; also 
Springin Toggle Bolts, along with various 
types of Star Drills and Hamrtwist Drill 
Points. 

Starrett, L. S., Co.... 
Athol, Mass. 
They are celebrating their 50th anniversary 
in the manufacture of high grade machinist 
tools and instruments. Will exhibit a re- 
presentative line of these tools in addition to 
their high speed and tungsten hacksaw 
blades, steel tapes, and leveling instruments 
which are known for their fine quality, ac- 
curacy and workmanship. 

Staynew Filter Corp’n 

N. Water St.. Rochester, N. Y. 

Will exhibit the ‘‘Protectomotor.’” They 
are able to supply equipment from the small- 
est to the largest requirements for cleaning 
air at atmospheric pressure as well as for 
removing water, oil, iron rust, pipe scales, 
etc., from compressed air. 

Sterling Engine Co. 
1252 Niagara St., Buffalo, N. Y. 
The Viking model, 6 cylinder, 425 H. P., 8” 
bore, 9” stroke, 1200 revolutions engine is 
being exhibited. The Sterling Dolphin 6 
cylinder engine, 53/4” bore, 6” stroke, with a 
rating of 180 H. P. at 1200 r.p.m., and 225 
H. P. at 1550 r.p.m., is being shown along 
with the smaller Sterling Petrel engine. 

Stockham Pipe & Fittings Co. 
Birmingham, Ala. 
The features of the Stockham display will 
be the Stockham Return Bend, developed 
primarily for use in oil refinery tube cracking 
stills. The very latest designs and weights of 
return bends will be shown, and also samples 
of the Stockham Lines of cast iron, heavy 
malleable fittings and steel fittings made in 
the Stockham Electric Furnace. 

Sumet Corporation 
1543 Fillmore Ave., Buffalo, N. Y. 
Exhibiting Actenized Sumet Bronze. A 
unique demonstration will be shown with 
five bronze bearings in actual operation. 


Sundh Electric Co. (Inc.) 435-436 
Parkhurst St. at Ave. C, Newark, N. J. 
Their product consists of electrical control 
devices built for the especial solution of prob- 
lems. Photographs, and pictures, and 
other data, will be available. 


Superheater Co. 
60 East 42nd St., New York, N. 
A model to scale will be on exhibition of one 
of two 1400-lb. semi-vertical boilers with 
Elesco superheaters now being installed at 
Ford Motor Campany. Enlarged sectional 
layouts of this and other Elesco intertube 
and interdeck superheaters will also be dis- 
played, as well as a sectional drawing of 
Elesco desuperheater. 

Swartwout Co. 
18511 Euclid Ave., Cleveland, Ohio 
Exhibiting an extensive line of power plant 
equipment. Included in the exhibit also are 
pump governors, master controls, desuper- 
heaters, steam separators, exhaust heads, 
steam traps of all types and feed water 
heaters as well as Swartwout Rotary Ball 
Bearing Roof Ventilators. 

Syntron Company 
400 N. Lexington Ave., Pittsburgh, Pa. 
Will exhibit SYNTRON Motorless electric 
Hammers, SYNTRON Portable Saws and 
electric drills. 

Tagliabue, C. J., Mfg. Co. 
Park & Nordstrom Ave., Brooklyn, N. Y 
Among the new and improved instruments 
to be exhibited will be found a complete line 
of both Tag Recording and Controlling in- 
struments. 
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Visit Booth 3 1 8 
at the NEW YORK POWER SHOW ... 


and let Point Out 


.... why with the LENIX Drive belt tension is 
at a ‘minimum 

. .. why belt life is measured in tens of years 

. .. - why bearings are under minimum pressure 


.... why the efficiency rates so high (98% or 
better). 


If you already have or are planning for mechanical transmission of 
power in your plant you will be interested in the LENIX Drive. 


You be interested mechanically and financially, for the LENIX will 
give you as efficient a drive as can be obtained, but one that will cost you 
the least over a period of years. 


Visit the LENIX Booth; No. 318, at the New York Power Show, and ey se 
check up on these claims. 


F. L. SMIDTH & COMPANY ee 
The Lenix Drive People 
Engineers Incorporated 1895 ae 
225 Broadway, New York, N. Y. 


The LENIX Drive 


REG. U. S. TRADE MARK 
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Taylor Instrument Companies.......... 323-324 

Rochester, N. Y. 

Will exhibit a full line of temperature and 
ressure instruments for the Power Plant. 
pecial emphasis will be given to the new 

Tycos Flush-Mounted Instruments. 

1020 S. Central Ave., Chicago, Ill. 

Exhibiting Simplex Jacks. 

Templeton Steam Trap Co. (Inc.)........... 272 
7 Cortlandt St., New York, N.Y. 

Templeton Boiler Feed and Pumping Traps 

will be shown in a working hook-up, demon- 

strating how condensate is handled and 
returned direct to the boiler under pressure. 


514-515 
135 East 42nd St., New York, N. Y. 
Exhibit will consist of a display of Texaco 
Petroleum Products, consisting of Industrial 
Oils, Greases and Motor Oils. Will also 
have a small gear display featuring our 
Texaco Crater Compound as a gear lubricant, 
demulsibility testing machine to show sepa- 
ration qualities of our Turbine Oils together 
with other general displays. 


Thomas Grate Bar Company............-.-- 251 
Birmingham, Ala. 
Complete Working Models, as well as a few 
full size castings will be shown of the Thomas 
WSD (Wiggling-Shaking-Dumping) Grate 
Equipment which is suitable for burning 
coal, both Bituminous and Anthracite, of all 
size and grades, also Coke, Wood Refuse, or 
mixtures of these fuels. 


Tide Water Oil Sales Corp’n.............. ISA 
11 Broadway, New York, N. Y. 
Will exhibit a complete line of Industrial 
Lubricating Oils and Greases, as well as 
Veedol Motor Oils. Will especially feature 
their new Tycol Turbine and Tycol Diesel 
Lubricating Oils. 

Time-O-Stat Controls Co..............-300-302 
Elkhart, Ind. 
Exhibit will consist of a complete line of 
automatic controls for oil, gas and coal fired 
equipment consisting of room thermostats, 
primary sequence controls, gas valves, safety 

ilots, limiting devices, controls for gas 
esi ovens and damper motors. 

Timken Roller Bearing Company....... .332-333 

Canton, Ohio 
The feature of the exhibit will be a display 
designed to show the capacity of the bearings 
for carrying thrust loads, as well as the re- 
duction they effect in friction. The rest of 
the exhibit will consist of an assortment of 
bearings of different sizes. 

Toledo Pipe Threading Mach. Co........ 444-445 
1425 Summit St., Toledo, Ohio : 
Exhibit will be their complete line of Pipe 
Threading and Cutting Tools from '/s” to 
12”, also small Portable Pipe Machines, 
Power Drives, Work Benches and Vises. 

Topping Brothers............. 288-290, 520-523 
159 Varick St., New York, N. Y. 
Representing: Black & Decker Company, 
and Van Dorn Electric Tool Company. 

Torchweld Equipment Co................... 289 

224 N. Carpenter St., Chicago, Ill. _ 
Will show a complete line of gas welding and 
cutting equipment. Will also demonstrate 
the new gasoline and oxygen cutting torch 
which will save every user many dollars 
daily in their metal cutting costs. 


Triplex Machine Tool Co............... 402-403 
50 Church St., New York, N. Y. ; , 
Will exhibit a new type and size of Swiss Jig 
Boring Machine which has not heretofore 
been shown. 

Troy Engine & Machine Company......... 15-B 

roy, Pa. 
Will exhibit a Troy Type SH vertical en- 
closed self-oiling steam engine which will 
have glass plates so arranged that the work- 
ing parts can be easily observed. 


Trumbull Elect. Mfg. Co............... 608-609 
Plainville, Conn. 
Will show a main display board consisting 
of three separate panels. The main items 
of interest that will be mounted on these 
display boards are Magnetic and Manually 
Operated Motor Starting Switches in both 
steel boxes and in cast iron boxes which are 
used for weather proof installations. Also 
industrial switches. 


217 
473 Getty Ave., Paterson, N. J. 
Will exhibit the new Self-Contact Recording 
and Indicating Potentiometer Pyrometer, 
The Electrically Operated Apex COs: equip- 
ment, the Uehling Combined Barometer and 
Vacuum Recorder, the Uehling Vacuum 


Booth 
Recorder, the Uehling Draft Recorder and 
the Uehling Light Pressure Recorder. 

United States Elect. Tool Co............ 408-410 
Cincinnati, Ohio 
Display will consist of an unusually large line 
of portable electric drills, grinders, and stand 
grinders. Will feature a power exhibit of 
drills heretofore unseen. 

Universal Metals Bearing Corp’n............ 288 

Rochester, N. Y. 
This company, sole producer of Bearium 
metal, will demonstrate in an effective 
manner the non-scoring, non-seizing and long 
life properties of this bearing metal. The 
metal is supplied in all forms. 


Van Dorn Electric Tool Co............... «..632 
Townson, 
Will have an operating exhibit of various 
tools and will feature a display of the com- 
plete line of Van Dorn Portable Electric 
Tools including: Electric Drills; Drill Press 
Stands; Grinders, Bench and Portable 
Sanders; Portable Electric Saws; Portable 
Electric Hammers; Portable Electric Screw 
Drivers and Nut Reamers; Heavy Duty 
Grinder and Buffer lines; and High Cycle 
line of Super Power Production Tools. 


324-325 
Hartford, Conn. 
Will exhibit a complete line of general me- 
chanical and electrical counters for use in 
all industrial institutions. Will also show a 
line of fine die castings, and their new pre- 
determining Root type counter. 


Vogt, Henry,, Machine Company. . .269-270 
Louisville, Kentucky 
...See Adv. Pages™124, 125 


Exhibiting their regular line of Drop Forged 
Steel Valves and Fittings for high pressures 
and temperature service. 


Vulcan Soot Cleaner Company....... eco 204 
Du Bois, Pa. ts 
Will exhibit their Ratchet and Vulcan Valve 
Operating Heads. These heads will be 
mounted on a section of boiler wall, and will 
be shown in continuous operation. In 
addition, will also exhibit various parts of 
soot cleaner apparatus, such as sections of 
elements, bearings, etc. 


Wailes Dove-Hermiston 
17 Battery Place, New York, N. Y. 
Will exhibit protective coatings for the pre- 
vention of corrosion of metals. Will also 
exhibit samples of bituminous materials and 
illustrations of their use and where they may 
be applicable. 


156 S. California Ave., Chicago, III. 
Will exhibit Workace No. 419 Shop Wood- 
worker, Workace No. 14 Band Saw, Workace 
No. 24 Jig Saw, Workace No. 1 Radial Saw, 
Workace No. 22 Kut’n-Jigger, and Workace 
+ No. 18 Shaper. 


Statler Building, Boston, Mass. 
Will feature the new Walco Pipe Wrench, 
using motion pictures and actual demonstra- 
tions of the wrench in use. The complete 
line of tools and also C. N. I. (Chrome- 
Nickel-Iron) Pipe will be included. 


Ward Leonard Electric Co.............. 512-513 
Mt. Vernon, N. Y. 
Products to be shown will include: Vitrohm 
(vitreous enameled) resistors; Vitrohm 
(vitreous enameled) rheostats for all pur- 
poses such as field rheostats, motor and 
generator controllers, battery chargin 
rheostats,_ etc. Ribohm (heavy duty 
rheostats for all purposes; Ribohm (heavy 
duty) resistors; Magnetic relays; Motor 
starters and controllers; Vitrohm dimmers 
for lighting control; and sound control equip- 
ment, including faders, attenuation pads, and 
volume controls. 


Watson-Flagg Engineering Co............... 656 
120 Liberty St., New York, N. Y. 
Watts Regulator Company............. 


254 Lowell St., Lawrence, Mass. 

Will exhibit the new Watts Boiler Feeder, 
and also the Watts ‘“‘U’’ Tube Heat Inter- 
changer, Damper Regulator, and Pressure 
Reducing Valves, together with their com- 
plete line of Relief Valves. 

Graybar Bldg., New York, N. Y. 
Representing: Hartzell Propeller Company 
and Wolverine Tube Company. 

Weber Insulations 614 
E. Chicago, Ind. 


Advertisements of firms listed in color appear on pages indicated 
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Webster, Warren & Company........ . . 225-226 
Camden, New Jersey 
Exhibit this year will illustrate equipment 
used with the Webster MODERATOR, 
IMPROVED Vacuum and IMPROVED 
Type “R” Systems of Steam Heating. 
New devices used with the systems will be 
the Webster HYLO Vacuum Variator, the 
Webster Boiler Protector and the Webster 
Three-Point Supply Valve. 

Westinghouse Elect. & Mfg. Co.............. 68 

East Pittsburgh, Pa. 
Will exhibit an animated quarter-scale sec- 
tion of Link-Grate Multiple Retort Stoker 
as applied to boilers for large public utility 
and industrial steam generating plants; 
also a motion picture film of a new ash 
sluicing system which by manual or auto- 
matic operation quickly moves the ash to 
any desired point without the use of ash 
handling pumps. 

Weston Electrical Inst. Copr’n.............. 234 
614 Frelinghuysen Ave., Newark, N. J. 
Exhibit will consist of a representative show- 
ing of both portable and switchboard Alter- 
nating and Direct Current electrical instru- 
ments of the indicating type. 

Whitney Metal Tool Company.......... 454-455 
110 Forbes Street, Rockford, Illinois 
A complete line of their tools will be dis- 
played as well as two new tools—an entirely 
new method of joining two pieces of metal 
together and also one of their hand Punches. 

Wilson Welder & Metals Co................ 433 
Hoboken Factory Terminal, Hoboken, N. J. 
Showing the Wilson ‘Plastic-Arc’’ Welder 
which will be the 200 ampere size. It will 
be wired up for operation and an expert 
welding operator will give demonstrations 
of unusual welding. 


158 W. 14th St., New York, N. Y. 
Will exhibit the following products: Turbine 
Blower, for forced draft,—for stokered and 
hand-fired boilers; Steam turbine, capacity 
up to 50 hp. for driving pumps, fans, etc.; 
Centrifugal turbine blower, for blowing gas 
producers, etc.; Compressed Air driven Tur- 
bine Blower for mine ventilation; Motor 
driven forced draft Blower for low pressure 
boilers; Wing Featherweight Unit Heater. 


Graybar Building, New York, N. Y. 
Exhibiting Wolverine Unit Heaters. 


Will exhibit a complete line of Ball Bearing 
Woodworking Machinery. 

28 
315 W. Woodbridge St., Detroit, Mich. 
Featuring High Pressure Forged Steel Steam 
Traps, and High Pressure Forged Steel Water 
Columns, Steam Separators, Oil Separators, 
Water Columns (Alarm Type), Water 
Gauges, Try-Cocks, Exhaust Heads, Strain. 
ers. 


Bridgeport, Conn. 
Exhibit will show Wright Hoists. A movable 
display will show a new display stand we are 
bringing out, on which to display Wright 
Hoists in any show room. 

Yale & Towne Mfg. Co... ............. 425-426 


Stamford, Conn. 

Exhibit will include Yale Electric Industrial 
Trucks, Tractors, and Trailers, complete 
overhead material-handling equipment, in- 
cluding Yale Chain Blocks and Trolleys, 
both hand and electric, and cranes. 


Co. 

Chestnu frit, Philadelphia, Pa. 

Will exhibit a full line of Yarway Tandem 
Blow-off Valves for all working pressures up 
to 2000 Ibs., including sectioned samples. 
Various types of Yarway Floatless Hi-Lo 
Alarm Water Columns and Yarway Sesure 
Inclined Gages. A Yarway Cylinder Guided 
Expansion Joint Yarway Hydraulic Valves 
of single and two pressure types. 


York Heating & Ventilating Corp’n........ .14A 
1541 Sansom St., Philadelphia, Pa. 
See Carrier Corp’n 


Youngstown Sheet & Tube Co.......... 275-276 
oungstown, Ohio 

Will exhibit Youngstown electric welded 
Pipe, as well as Youngstown seamless and 
standard wrought steel pipe; colored illum- 
inated pictures, showing many of the proces- 
ses in the manufacture of steel; also a com- 
plete working model of a pipe mill actually 
producing small pipe. 
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Visitors Welcome 


particularly those who are 
seeking information on 


EXPANSION JOINTS 


for steam, brine and other lines 


HE complete line of Badger Expansion 
Joints will be available for study, analysis, 
and discussion. 


No doubt you have heard of the Badger Joints 
—of the correctly designed and proportioned 
corrugations—of the elimination of the necessity 
of packing—of the equalizing rings for distribut- 
ing the flexing—of the Monel Metal sleeve for 
superheated steam line service—of the welding 
as well as the flanged ends. 


No doubt you have heard of these Badger 
Joint features. Here is your opportunity of 
seeing them. 


E. B. BADGER & SONS COMPANY 
65 Pitts Street, Boston, Mass. 


Atlanta, Georgia, Red Rock Bldg. Minneapolis, Minn., 732 Build. Exch. 
Charlotte, N. C., 1408 Independence Montreal, Que., Can. Cement Bldg. 
Building New_ Orleans, La., 419 Maritime 
Chicago, IIl., 2831 South Parkway g. 
Cincinnati, Ohio, Union Trust Bldg. New York City, 271 Madison Ave. 
Cleveland, Ohio, Guardian Bldg. Philadelphia, Pa., 1500 Walnut St. 
Detroit, Mich., 402 Ford Bldg. Room 
Houston, Tex., 1308 Sec. Nat. Bk. Bldg. _ Pittsburgh, Pa., Union Trust Bldg. 
Indianapolis, Ind., 823 Occidental Bldg. Salt Lake City, Utah, Kearns Bldg. 
Kansas City, Mo., 1336 Oak Street San Francisco, Cal., Sharon Bldg. 
Los Angeles, Cal., 517 Hollingsworth Seattle, Wash., 415 Lenora Street 
Building St. Louis, Mo., 3605 Laclede Ave. 
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HIGHER EFFICIENCY 
_IN POWER TRANSMISSION 


means Dollars saved in Power Consumption. 


When installing some form of drive for the Transmis- 
sion of power, first consideration should be given to 
efficiency which mostly determines the operating cost. 


Some drives claim 90% efficiency but this is a state- 
ment without any scientific foundation. No proof is 
given of such a high figure for the simple reason that 
it is not so. 

The only drive that has ever shown an actual effi- 
ciency of 99% is TENTACULAR as per copy of chart 
shown opposite. 

Do not fail to visit our booth and get acquainted 
with facts which will show you how to save money 
on your power bill. 


Brothers 


INCORPORATED 
Sole Makers of Tentacular Transmission Belt 


14 South Street, Philadelphia 


36 Church Street 162 N. Clinton St. 
New York, N. Y. Chicago, III. 


A distributor near you to serve you 


al 
FLEXIBLE COUPLINGS 


FOR MOTORS, TURBINES, ENGINES 


All metal :-: Durable :-: Flexible in all directions :-: Spring cushion for load 
shocks and vibrations :-: Endwise displacement :-: Easy means to lineup shafts :-: Reversible :-: Noiseless :-: No backlash :-: No move- 
ment or wear on flanges :-: Interchangeable parts :-: Easily assembled :-: A size for any load, speed or power :-: Low cost and maintenance 


Francke couplings are an enduring 
part of the connected machines 


Bie io More important than the first cost—and many use 
FRANCKES because they cost so little~is the 
fact that provision has been made for quickly, 
easily and cheaply renewing parts without even 

moving the flanges. 


The steel flexible pin units are locked in place by a 
spring retaining ring and these pin units are free 
to move endwise within bushings in the other 
flange. No movement on either flange. 


Almost as simple as a rigid coupling but effectively 
handles accidental shaft misalignments and cush- 
ions load shocks. 


SMITH & SERRELL, 28 Washington P1l., Newark, N. J. 
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$3,000 a year was Saved cee 


in fuel and repairs by 


Permutit Equipment! 


"THREE years ago a Chicago firm 
in the paint industry had con- 
siderable trouble with its boilers. 
City water was used, containing 7144 
grains of hardness, and of course such 
water is far from ideal for boiler feed. 
But, in addition, it was turbid and 
likely to deposit sludge. With five 
boilers in service, totalling 1,450 h.p., 
— treatment of the feed water 
ecame a pressing matter. 


After thorough investigation, Per- 
mutit Equipment was installed—a 
softener and a filter—and it started 
right in making savings. The instal- 
lation paid for itself the first year; 
since then more than $3,000 a year 
have been saved in fuel and repairs. F wight 


“After a very thorough investigation 
of other equipment, we selected Permutit 
as ae the most suitable for our par- 
ticular conditions. Our main trouble 
was priming and foaming, which have details—and the results will more Cold Lime Soda, Lime- Barium. 


been entirely eliminated. The savings than justify a few minutes of your Sand Filters. Iron, Oil and Man- 
obtained of course depend on the rate 


ciation. time now. Write for “Reducing ganese Removing Filters. Contin 
in use three years, and the savings the Fuel and Boiler Plant Operating uous Boiler Blow-off Equipment. 
first year were approximately equivalent Costs”—we'll be glad to send it Ranarex CO, Indicators and Re- 


Permutit Equipment like this, by supplying 3,500 gallons per hour of filtered and 
softened water for boiler feed, effects the savings described here. 


to bg _ of ~ gy We have without obligation. corders. Other Power Plant and 
Water Treating Specialties. 
date. THE PERMUTIT COMPANY SP 


Permutit Equipment can make 440 Fourtu Avenue, New York, N. Y. 


similar savings in your boiler plant. Manufacturers of all types of 
It will cost you nothing to learn the Water Softeners—Zeolite, Hot and 


Permutit 


The Permutit Company has purchased the zeolite and lime soda water > 
softening and filter departments of the Paige & Jones Chemical Company. “ii 


The 

Permutit Company 

440 Fourth Ave. 
New York 


Please send me your free booklet, 
“Reducing Fuel and Boiler Plant 
Operating Costs.” 


THROUGHOUT THE UNITED STATES ye 
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OFFERS 


use this skill most effectively. 


GUARANTEES 
' Performance (when specified) and workmanship of all H. T. P. products are liberally 


| PERMUTIT CO. 


EVAPORATORS CONDENSERS 
EVAPORATOR CONDENSERS INTER & AFTER AIR COOLERS 
BLEEDER HEATERS TRANSFORMER OIL COOLERS 
FEEDWATER HEATERS TRANSFORMER OIL HEATERS 
BLOW DOWN EXCHANGERS ENGINE JACKET WATER 

FUEL OIL HEATERS COOLERS 

UBRICATING OIL COOLERS DIESEL ENGINE OIL COOLERS 
LUBRICATING OIL HEATERS HEAT EXCHANGERS 


DESIGN 


In the designing of each piece of H. T. P. Power Plant Equipment, thorough con- 
sideration is given to the particular operating conditions that will be encountered. 


H. T. P. products are designed by a carefully selected staff of engineers who have had 
many years of actual experience in the various heat transfer fields. 


WORKMANSHIP 


Highest grade workmanship is assured on all H. T. P. products, not alone because of 
the skill of H. T. P. workmen, but also because of modern tools which enable them to 


guaranteed by both HEAT TRANSFER PRODUCTS, INC. and the AMERICAN 
LOCOMOTIVE COMPANY. 


Among its customers, H.T.P.numbers such representative organizations as: 


BROOKLYN EDISON CO. BYLLESBY ENGINEERING & 
MANUFACTURERS LIGHT & HEATCO. MANAGEMENT CORP. 

E. L. PHILLIPS CO. PUBLIC SERVICE ELECTRIC 

FORD, BACON & DAVIS, INC. & GAS CO. 

BETHLEHEM SHIPBUILDING CORP. UNITED FRUIT CO. 

TEXAS LOUISIANA POWER CO. 
SMOOT ENGINEERING CO. AMERICAN EXPORT LINES 
ELECTRIC BOND & SHARE CO. CALUMET & ARIZONA MINING CO. 


And many others of equal prominence. 


HEAT TRANSFER PRODUCTS, INC. 


30- CHURCH STREET . . NEW YORK 
Affiliated with and Products Manufactured by 
AMERICAN LOCOMOTIVE COMPANY 


BRANCH OFFICES 
CLEVELAND: Terminal Tower Bldg. cHIcaGo: McCormick Bldg. 
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BOOTH 19—NATIONAL POWER SHOW 


The “hows and whys” of ex- 
cess pressure control are 
explained in an interesting 
way by this full-size work- 
ing model. Cut-away valves, 
meters and charts make it 
easy to study the operation 
of this feature of — 


BOOTH 19 
New York Power Show 
December 1-6 


What makes it hard to feed your boilers properly? Changing load 
conditions . . . uncontrolled excess pressure ... or ineffective feed 
pump regulation? Regardless ... bring these problems to COPES 
at the Power Show. Most difficult problems of boiler feeding are 


finally put up to COPES engineers for practical, economical solutions. 
These men are at your service . . . trained by years of specialization 


to solve your problems individually. Get all the facts. No obligation. | ee 

NORTHERN EQUIPMENT COMPANY, 1217 Grove Drive, Erie, Pa. — 

BRANCH PLANTS IN CANADA, ENGLAND, FRANCE, GERMANY, AUSTRIA, ITALY. REPRESENTATIVES EVERYWHERE S 


SYSTEM °F BOILER FEED CONTROL 
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NEWLY DESIGNED MILL 
SETS NEW STANDARD 


ten 


THE PULVERIZER | 
THAT MEETS THESE | 


SPECIFICATIONS 

i 1. Small floor space for given output. 9. Wide operating £ range — full capacity t to the - 
2. Constant-speed motor drive. minimum permitted by the burners. - 
3. Low power consumption. 10. Respond quickly, but not too quickly, to Si 

4, Power varying with rate of coal feed. change in rate of coal feed. — ze 

5. No lubrication within grinding zone. 11. No metal-to-metal abrasion of grinding parts. al 

6. Grinding zone sealed from parts requirin 12. Fineness not affected by wear of grinding s 

& P q & de 

lubrication. ir 

7. Smooth running and quiet. 13. Fineness always under control. a 

8. Grinding pressure independently applied and 14. Pulverize coal of any hardness or grindability. - 

not dependent on speed of mill. 15. Maintenance exceptionally low. hi 


SEE OUR EXHIBIT AT THE NEW YORK POWER SHOW 
BOOTHS 54 AND 55 
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new Fuller Type B B Pulverizer in 
meeting these specifications has set new stand- 
ards of pulverizer performance. All the desirable 
features of the well-known Lehigh Mill are retained 
in the design of the new mill—including the 
spherical-ball and grinding-ring principle of pul- 
verizing in which fineness is not affected by wear 
of grinding parts, and the absence from the grind- 
ing zone of parts that require lubrication. 


Since pressure between the balls and the grinding 
rings isan important factor in obtaining fineness 
and capacity, the new mill is so designed that this 
pressure —any amount desired — is obtained in- 
dependently of the mill speed. And, this outstand- 
ing feature, combined with the use of two full 
rows of balls grinding at low speed, has resulted 
in a quiet, smooth-running mill which gives 
high capacity and fineness. 


PULVERIZED-COAL EQUIPMENT ~ WATER-COOLED FURNACE WALLS =r 


The new FullerLehigh TypeB Pulverizer. 


An air-separation ball mill having a highly 
efficient method of grinding. The grinding 
parts consist essentially of two rows of large 
diameter balls, one rotating and two station- 
ary rings. The rows of balls—one row 


mounted above the other— are separated 
and propelled by the rotating ring which 
floats on the main driving shaft. Grinding 
pressure between the balls and rings is ap- 
plied and kept uniform by externally con- 
trolled steel springs. 


In a Type B Pulverizer there is no metal-to-metal 
abrasion of the grinding parts, therefore, wearing 
of these parts is the result of coal abrasion. The 
balls wear spherically and uniformly. As a result 
the mill has exceptionally low power consump- 
tion and maintenance. The power consumed varies 
with the coal feed. 


Type B Pulverizers are particularly well suited to 
serve both large and small direct-fired boilers in- 
cluding those units which have rapidly fluctuating 
industrial loads. The mill is equally well adapted 
to the requirements of the storage system of 
pulverized-coal firing. 


May we send you a copy of Bulletin 5-80 which 
describes this mill? 
FULLER LEHIGH COMPANY 
W Babcock &kMilcox Organization 
FULLERTON, PENNA. 


PULVERIZER PERFORMANCE 
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Diamond Chain & Mfg. Co. 
413 Kentucky Avenue, Indianapolis, Ind. 


Gentlemen: 
Please send me a copy of your new Stock 
Drive Data Book No. 78— without obligation. 


ROLLING ~ AT POIN 


~ 
TS OF CONTACT 


DIAMOND 
STOCK Drives 


eliminate 
the 


between your needs 
and their fulfillment 


UT down three things: motor speed; reduction 
ratio; amount of power to be transmitted. 


These, with Drive Data Book No. 78, are all you 
need to select promptly the right Diamond Drive 
for your installation and also to get it promptly— 
from stock. 


Diamond Motor Drives are more than stock 
drives as that term is commonly understood—they 
are standard drives, individually engineered and 
produced in quantities to custom-built requirements 
of excellence... from 1/4 to 75 horse power ... from 
600 to 1800 r.p.m. driving speeds... from 1/1 to 
8.4/1 ratios .. . all immediately available. 


Lifted from the experience of serving a growing 
market for nearly half a century, standard Diamond 
Motor Drives offer advantages found in no other 
high speed transmission. They are fully described 
and catalogued in the new book No. 78... mail 
the coupon for a copy—you will find it a valuable 
addition to your catalog file. 


DIAMOND CHAIN & MFG. CO. 


413 Kentucky Avenue Indianapolis, Indiana 
Offices and Distributors in all Principal Cities 
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Effective Steam Generating Units 


The arrangement of a Foster Wheeler equipped steam generating unit that operates 
at high efficiencies with various low grade fuels, is here illustrated. The unit provides large 
steaming capacity, a high degree of flexibility and quick, easy control of combustion—from 
minimum to maximum ratings. 

The furnace below the 900 hp. boiler is cooled by Foster Wheeler water walls of the wing 
back construction, permitting continuous operation at high ratings. The Aero unit system of 
firing pulverized fuel delivers powdered coal directly to burners placed in the front furnace 
wall. Preheated air for more efficient combustion is furnished by a Foster Wheeler sectional 
air preheater—an unusually effective arrangement. 


Most modern constructions will be on display at Booths 77 & 91, 
New York Power Show, December Ist to 6th. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York, N. Y. . 


Foster Wheeler Limited;Toronto-Montreal, Canada. 
Foreign Associates { Société Anonyme Foster Wheeler; Paris, France. Branches in Principal Cities 
Foster Wheeler Limited; London, England. 


FOSTER WHEELER 
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Chapman Chrome Tung- 
sten Steel and the valves 
and fittings built of it, are 
featured and demonstrated 
at the Power Show, New 
York, Dec. 1-6. Booths 
46 and 47. 
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CHROME TUNGSTEN 


Developed in the Chapman laboratories, and made into valves 


and fittings only at the Chapman plant. 


The CHAPMAN VALVE MANUF A 


INDIAN ORCHARD, MASS., BRANCHES IN 
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‘Tungsten 
Steel 


metallurgy . . . . the opening Af vast 
new opportunity in the ecghomical 


The performance story of this new 
steel, told in the charts above, is of 
vital interest to every engineer. The 
complete details of this most recent 
metallurgical development, and of the 
equipment built of it, are ready at 
every Chapman Valve office. Your 
inquiry will receive immediate at- 
tention. 


ACTURING CO. 


ALL PRINCIPAL CITIES 
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ACTUAL TEST RESULTS 

ERVICE CONDITIONS 

1-5 Reqular Crude 

6-8 W.TexasCrude 
CHAPMAN VALVE MFG. CO. 
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You are invited to see the 


new developments 


MIDWEST Piping 


HEN you attend the New York Power 

Show, you will find an interesting ex- 
hibit in Booths 221 and 222. There you will 
see the recent developments in piping for 
power plant, ‘industrial process and oil refin- 
ery .... developments that not only meet 
the needs of today but also look toward 
tomorrow’s more difficult service with its 
greater pressures and higher temperatures. 


This exhibit will make it apparent to you 
why Midwest Piping is so generally pre- 
ferred . . . . why Midwest has established 
a reputation for leadership in the pipe 
fabricating industry. 


MIDWEST PIPING & SUPPLY COMPANY, INC. 
MAIN OFFICE: 1450 So. Second St., St. Louis 
Plants: —ST. LOUIS, LOS ANGELES, PASSAIC & HOUSTON 


Offices: 
NEW YORK CHICAGO 
(Ballwood Div.) 30 Church St. 208 So. La Salle St. 


LOS ANGELES HOUSTON TULSA 
520 N. Anderson St. 600 Bringhurst St. 733 Mayo Building 


Four well-equipped plants manned by highly 
skilled organizations assure pipe fabrication that 
is in accordance with the most modern practices. 


MIDWEST 


SERVICES 


| 
Booths | 
NEW YORK 
POWER 
= NATION “WADE = 
= x — — => 
THE GREATER MIDWEST PIPING SERVICE . . 
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TWELVE 
CARLOADS 
OF 
GRIEF (2: mon, 


It is not unusual for a single plant to broadcast twelve car- 
loads of cinders in thirty days. And the black nuisance, like a 
boomerang, shows up in the form of injured fans and other 
equipment, corroded roofs and indignant neighbors. If you 
are a manufacturer, cinders have a bad effect on your per- 
sonnel, product and pocketbook. 


Cinder-Recav 


Lyre 


Pressure Loss, Inches Water 


Green Cind ders before th te 
reen Cindertraps stop cinders before they get into your 
stack and get into trouble. Their practicability is vouched ee «il 


for by the forty-six public utility and industrial companies and draft loss with various gas velocities. 
which have ordered ...and re-ordered! (As many as twelve to a plant.) A reduction in cinder 
precipitation of 93 per cent has been proved by one well-known public utility. 


We have a new bulletin on Cinder Recovery. It will give you ideas and open the way for specific 
information. A copy mailed on request. The Green Fuel Economizer Company, Beacon, New York. 


Branch Offices in Principal Cities INDERT RAPS 
ECONOMIZERS 
AIR PREHEATERS 


FORCED AND INDUCED 
DRAFT FANS 
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WHY you can 


do METAL REFINING 
better with 


There is no fuel more accurately controllable than gas; con- 
stant temperature may be maintained indefinitely. Too, the application of gas to melting 
of metal assures longer pot life, and there are no objectionable products of combustion 
to interfere chemically with the refining process. The volatilization problem is largely over- 
come by the use of gas heat; and (a further economy measure!) gas heat permits the 
application of dual burner equipment in which holding burners maintain the fluidity of the 
metal during protracted periods of inactivity. The new 


book “Gas Heat” tells how others are doing better 


; 


metal refining with gas. Send for your copy. 


AMERICAN GAS ASSOCIATION 
420 Lexington Avenue, New York 
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BOOTH 78—NATIONAL POWER SHOW 


Call BOOTH 
National POWER Show 


appuiance COMPANY | 


or write us for full information 


BERNIT 


Main Office: 89 Broad Street 


BOSTON 


---and Twelve other offices to serve you 


ERNITZ “CARBOFRAX” Super Air-Cooled Furnace 
Walls and Floors—Perforated and Non-Air Admission 
types.—The Clinker-Proof and Long-Life Furnace Lining. 


ERNITZ High Grade Fire Clay Air-Cooled Furnace 
Linings—Perforated and Blank. 


ERNITZ Sectionally Supported and Unit-Expansion 
Furnace Walls —‘‘Carbofrax“ and Fire Clay material. 


ERNITZ NYGAARD Water Wall Construction— 
“CARBOFRAX”, Fire Clay, High Alumina Clay, and 
Cast Iron Coverage for new or existing water wall installa- 
tions.—Coverage erected and renewable from fire side.—No 
clamping devices, yet covering Blocks contact at all times 
with water-wall tubes.—Applicable to vertical, inclined and 
arch constructions. 


ERNITZ “CARBOFRAX” Super Linings for Water 
Gas Generators.—Outlast 8-10 ordinary linings. 


“There is a BERNITZ Lining for every furnace requirement.”’ 


Bernitz Super Blocks are made exclusively of “Carbofrax”—The 
Carborundum Brand Silicon Carbide Refractory. (“Carbofrax’’ and 
“Carborundum” are Registered Trade Marks of The Carborundum 
Company). 


MASS. 


| 


4 
RY 
: 
if 
4 | 
: 
4 
Rips 
re 


47™ STREET 


DEcEMBER, 1930 


ineerin 


484 | 


Grand Central Palace, New York, N. Y. 


BOOTHS NO. 401 to 656 


f Power and Mechanical Eng 


ion oO 


> 
: 


OPEN COURT 


1 Exposit 


1ona 


523 |524 


523 | 


445 | 


439 


THIRD FLOOR 


Ninth Nat 


4AG™ STREET 


- See Page 128 for Alphabetical List of Advertisers in this Section 


See Pages 74-92 for Directory of Exhibitors 


110 
ee December Ist to 6th, 1930 ee 
= | | 
| 
or 
Ss = 
Tt 


She Pe pee d 
R d ucer 
Efficiency? 


ree Reducer efficiency is a matter 

of reliable, unvarying performance 

. . under all conditions of speed and load. 
Sharp peaks and valleys in operating efficiency caused by heat, 
friction, shock or overload mean increased power consumption 
and possible damage to motor or driven machine. 


a G & F Speed Reducers, when used as recommended by our engi- 
neers, will give highly efficient and unvarying performance under 


/ . all reasonable conditions of operation. Their point of highest 
efficiency is quickly reached continuously 
Drop, Flat Hammer to proper mounting and careful alignment of gears and shafts, 
and Upset Forgings friction and heat are practically eliminated. Bearings and shafts i 
aoe are of ample size to carry heavy overloads. Gears are accurately Ne 


Speed Reducers 


' Rolling Mill Machinery cut from forged blanks supplied by our own forge division. 


Special Machinery Let our engineers recommend the size and type of Speed Re- 
Bridge Operating ducer, Worm, Planetary, or Herringbone, that will give you 
™ Mechanisms 7 the most efficient service. Our line is complete . . . you may rely 
on our unbiased recommendation. i 
SEE OUR EXHIBIT GEARS AND FORGINGS, INC. : 
Booths 554-555 GENERAL OFFICES: 3130 WOODHILL ROAD, CLEVELAND, O., U.S. A. Be 
National Power Show District Offices: Chicago, Detroit, Buffalo, New York, Milwaukee, ‘ 
Deeember Ist to 6th Indianapolis, Pittsburgh. Factories: Cleveland, Chicago, Ford City, Pa. 


GEARS 


SPEED REDUCERS 
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4 Concerning 
The Rate 
Of Flow Of 


Boiler Feed 
Turbine Condensate 


Make-Up, ete. 


6. PAT. OFF, 


SIMPLFX METERS 


will give you .he correct flow—instantly 


They operate on the Venturi principle and will read of the rates at which the water passed through the 
accurately over wide range of flow. The simple, Venturi tube. 
ruggedly constructed instrument indicates, records Built for modern high pressure in three instrument 


and totalizes the flow. The straight record charts types—for wall or switchboard mounting or with 
are easily interpreted and draw a continuous history floor stand. 


Write for the Simplex Meter Bulletin 32-A 


Simplex Valve & Meter Co. 


6753 Upland Street POWER SHOW 1930) Philadelphia, Pa. 
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THEY KEEP A-RUWNWNING 


j 

5 Horse Power Century 
Type SCH Low Starting 
Current... High Torqve 
Double irrel Cage aay 
Induction 3 and 2 Phase Se 
Motor. 


ELIMINATE 


Current-Limiting Starting Equipment 


Less current is required to start a Century Type SCH 

Double Squirrel Cage Motor than a corresponding size 

standard single squirrel cage motor. This permits the use of 

any approved across-the-line switch or starter and also re- 

sults in lower installation and maintenance costs . . . The 

starting current of the 30 horse power and smaller size 
: motors is within NELA starting current rules. 


As an added economy ... a lower-rated Century Type SCH 
Motor can frequently be used in place of a higher-rated 
i single squirrel cage motor—because the static torque of the 
4 Double Squirrel Cage type is substantially greater than that 
of a standard normal torque single squirrel cage motor of 
the same rating. 


Built in standard sizes from 2 to 100 horse power. 


CENTURY ELECTRIC COMPANY 


Motor. Builtin allstandard sizes 1806 PINE STREET ~- - ST. LOUIS, MO. 
ae sa , 40 U. S. and Canadian Stock Points and More Than 75 Outside Thereof 


OTOR GENERA. 
TOR SETS, ROTARY 


CONVERTORS, FANS 
AND VENTILATORS, 


FOR MORE THAN 26 YEARS AT ST. LOUIS 


¥ 
| | 
4 4 
4 
= 
THREE PHASE, 
AND BIRECT | 
CURRENT MOTORS | 2 
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‘grade of cual. Such a combination 
a. serere text of any lype of ‘furnace wall, bul the unre- 
ached photograph shores how well the Furnace. 
“Armor” withstood the al left shows effi 
“ clencies starting al 90 per cent and well sustained al all 
hoiler rutings. 
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capacityon any coal with 


de © 
forme 


IN CANADA: 


Efficiencies up to 90% or more 
500% of rating . . . steam to meet new demands provided 


big boilers operated at 
from old boilers cheap coal utilized . .. slag troubles 
furnace maintenance reduced . . . boiler 
outage minimized 


prevented 
. full utilization of preheated air... 
facts, figures, engineering data . . . all in this book on 
A-E-CO Furnace Armor . . . Write for your copy today. 


‘CAN ENGINEERING COMPANY - PHILADELPHIA 


Increased Capacity i 4 
—for new furnaces or old ones 


fan A-E-CO water wall 


adding A-E-CO wall 
Stoker also may 


¥team is needed, it is gi 


ined by modernigj 


PN 


ZONED 
WATER, 


3 Dass 


A-E-CO PRODUCTS 
Taylor Stokers 
A-E-CO Marine 
Auxiliaries 
Juruick 
Refrigeration 
A-E-CO Furnace 
Armor 
Lo-Hed Electric Hoists 


GINEERI 


AFFILIATED ENGINEERING COMPANIES, -» MONTREAL, P. 
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INNOVATION 


N all metal, chain-driven 
variable speed transmission 


providing an infinite variety of 
positive speeds, without steps, or 
dependence upon friction. . . 


For more than three years Link-Belt has been test- 
ing in practical service an entirely new type of 
variable speed transmission—the P.I.V.Gear. It is 
now on the market, and becomes a new unit in 
Link-Belt’s comprehensive line of Positive Drives. 


The Link-Belt P.I.V.Gear is unique in that it is the 
first variable speed device in which the power is trans- 
mitted from the input to the output shaft through a 
positive chain drive. 


The chain, with its side-projecting teeth composed 
of packs of steel laminations, positively engages 


oth formation of the P.1.V.Chain on the 
minimum diameter of a wheel (a pair of discs). 


Link-Belt makes a Positive Drive for 
every class of power transmission 
service. These drives include: 
Silent Chain Drives 
Roller Chain Drives 
Herringbone Gear Speed Reducers 
Herringbone Gears 
Worm Gear Speed Reducers 
Malleable Iron and Steel 
The LV. ( Chain Drives 
ente ts completely 
poner a in a compact Send for Catalogs 
housing. All parts are 


. protected and automat- 
ically splash lubricated. 


See the P.I.V. Gear at our Exhibit at the New York Power Show, Dec. 1 to 6, 1930, and the Chicago Power Show, Feb. 10 to 14, 1931 
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SPEED 


Tooth formation of the P.1.V. Chain on the max- 
imum diameter of a wheel (a pair of discs). 


POSITIVE 


GEA 


INFINITELY VARIABLE 


On changing speed, the te 
ented self-adjusting P.I.V. 
chain rises between one pair of discs 
and descends between the other. The 
motor shaft turns at constant speed, 
while the variable speed shaft gives 
the desired R.P.M. 


radial teeth cut into the opposed discs. Thus, while 


speed ratios may be changed under load, transmission 
of power through the P.I.V.Gear is always positive. 


Link-Belt now builds the P.I.V.Gear in five standard 
sizes, from 1 to 10 H. P. capacity, providing speed 
change ratios up to a maximum of 6 to 1. 


“Positive Infinitely Variable,” the words from which 
P.I.V.Gear is named, best describe the operation of 
this drive. The many interesting details of its con- 
struction and application are contained in a new 
Link-Belt book, No. 1274. Ask for it. 


LINK-BELT COMPANY 
Leading Manufacturers of Positive Power Transmitting Equipment 
CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 501 N. Holmes Ave.. 


PHILADELPHIA, 204§ W. Hunting Park Avenue 
Offices in Principal Cities 
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™m. 
InpIaNnA, Fort Wayne, 
Harry A. Nef 
INDIANA, Indianapolis, 
Indignagotie Belting & Supply Co. 
lowa a Moines, 
Walredh Supply Co. 
KANSAS t 
Marshall Supply, Co. 
Kentucny, Louisville, 
E. D. Morton & Co. Ine. 
enry A. Petter Supply Co. 
Louisiana, New Orleans 
on ward. & Co., Ltd. 
UIBIANA, Shrevepor 
Woodward, Wight & Co., Ltd. 
MARYLAND, Baltimore, 
easbey & Mattison Co. 
ational Building Supply Co. 
Massacausetts, Bostun, 
Waldo Bros Company 
Springfield, 
ac: 


MINNESOTA 

Duluth Builders Supply Co. 
MINNESOTA, Minnea is, 

Northern Machinery & Supply Co. 
Missouri, St. Louis 

Handian Buck Mfg. Co. 
NeBsRASKA, Omaha, 

American Machinery & Supply Co. 

Binghamton, 


New York, Bi 


New Yorx, New York 

C..C, Phillips, 110 W. 84th St. 
New Yor, Roches 

American Clay & Cement Corp. 

Wm, Summerhays Sons Corp. 
New Yorx, Rome. 

American Hard Wall Plaster Co. 
New York, acuse, 

Paragon Plaster Co, 


On10, Cincinnati, 
Wm. T. Johnston Co, 

On10, Cleve: 
Cleveland Tool & Supply Co. 

Oun10, Columbus, 

e Westwater Supply Co. 

BIO 

Klinger-Dills Co. 

Onto, To 
Hixon- Peterson Lamber Co, 

OxLasoma, Tulsa, 

Marshall Supply Co. 

OreGcon Portlan 
General Power Supply Co. 

PENNSYLVANIA, Allentown, 
Morris Blac 

VANIA 

Morris Black 

PENNSYLVANIA, Erie 
0, C, The 


Rethich 


Pit 
PENNSYLVANIA Keading, 
ading Foundry & Supply Co. «@ 
PENNSYLVANIA, York, 
e Careva Company 
Ruope IsLanp, Providence, 
Read & Lundy, Inc. 
SouTs 
20. 


Greenville, 
Greenvilie Textile Supply Co 
Tennessee, Memphis, 

Reed & Duecker 
Tennessee, Nashville, 

McCarthy, Jones & Woodward Co. 


Texas, Beaumont, 

Norvell- Wilder Supply Co, 
Texas, Corpus Christi, 

San Antonio Machine & Supply Co. 
Texas, las, 

The Murray Co, 


Texas, El Paso, 
Geo. S. Thomson Co. 


Texas, Houston, 
Norvell- Wilder Supply Co. 
Texas, San Antonio 
San Astoato Machine & Supply Co. 


Texas, Waco, 

San Antonie Machine & Supply Co. 
VIRGINIA, 

Gorman L. Burnett, Inc. 
Virainia, Norfolk, 

Empire Machinery & Supply Corp. 
VIRGINIA, Rich 4 

Southern Ry. Supply Co. 
7IRGINIA, Roanoke 


Canadian Distributors 

Bririsa CotumBia, Vancouver, 

B. C. Equipment Co., Ltd. 
MANITOBA, imni 

Railway & Power Corp. 
Nova Scotia, Sydney. 

Railway & Power Engrg. Corp 
Ontario, Hamilton, 


ONTARIO, Toronto, 
Railway & Power Engrg. Corp. 
Montreal, 
Railway & Power Engrg. Corp. 
Foreign Distributors 


ND, London, 
Refinery Products, Ltd. 


hnique des Petrol 
erine in 
New D, Auckland 
Wilton Furnace & Co., Ltd. 


Every one of our factory 
representatives is equip- 
ped with a Pyro Radiation 
Pyrometer which gives 
instant, accurate reading 


* of the temperature in any 


or all parts of the furnace. 


PRY 


See Us at the 


New York, 
‘Power Show! 


If you plan to visit the Ninth National 
Exposition of Power and Mechanical 
Engineering, Grand Central Palace, 
New York City, December 1st to 6th, 
be sure to see the display of ADA- 
MANT and other ADAPRODUCTS 
in Booth No. 94 on the main floor. 


118 MecHanicaL DeceMBER 
ENGINEERING 1930 
Birmingham, 
Alabama Gay Products Co. § 
CALIFORNIA. Angeles, 
Ue Robert M. Hartwell Co., Inc 
San Francisco, 
"at . W. Marwedei Co. 
Couorapo, Denver, 
H. W. Thompson 
Connecticut, Hartford, 
Jackson & Seguine, Inc. 
CONNECTICUT, ‘New Britain, : 
Rackliffe Bros. Co., Inc. z 
Connecticut, New Haven, 
4 = 4. \ Aty') 4 i; 
Waldo Bros Company / 
HIN: 
( 
| 
iN 
Cragin & Co. 
Wisconsin, Milwaukee, 
Wisconsin, Superior, 4 
; The Speakes Company 
Ontario, Port Arthur, 
be Wells & E erson 
Ex 
| 
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When the Finished Product 


Costs Less in the Long Run 
and Gives Better Results? 


OME folks believe they save money by 

buying “dry” high temperature cement 
and mixing the components on the job 
before use. The economy doesn’t stand 
up when you figure the cost of mixing 
labor, and the money lost through lessened 
efficiency of fire brick construction. 


No hand-mixing, no matter how thorough 
or painstaking, can hope to equal that 
produced by the modern machinery and 
equipment used in mixing ADAMANT 
Fire Brick Cement. 


ADAMANT comes to you in “wet” (plastic) 
form, ready-mixed and ready for use. It is 


always thoroughly and properly tempered; 
its components remain in suspension and 
are free from lumping. That’s why brick- 
masons like ADAMANT for dipped, buttered 
or spread joints. 


“Wet” (plastic) ADAMANT enables the 
mason to make thinner and more efficient 
joints that bond firmer and tighter. You get 
better brickwork ... . less repairs and lower 
maintenance costs. 


May we explain what ADAMANT and 
other ADAPRODUCTS can do for you? 
Write us today. 


BOTFIELD REFRACTORIES COMPANY 


World’s Largest Exclusive Manufacturer of High Temperature Cements 
Swanson and Clymer Streets, Philadelphia, Pennsylvania 


ADACHROME Fines 


Other ADAPRODUCT S Include 
ADACHROME Plastic Super-Cement 


ADAPATCH (fire brick in plastic form) 
The ADAMANT Gun 


Write for booklet 


ADACHROME Aggregate 


MecuanicaL 119 
ENGINEERING 


~ 
4 
4 
é 
4 
54 
4 
# 
> < > 
: 
™ 
_ 
; 
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Ninth National Exposition of Power and Mechanical Engineering 
Grand Central Palace, New York, N. Y., December Ist to 6th 


are invited to visit the A.S.M.E. 
Booth, Number 80, and make it your head- 
quarters during the Power Show. 


Mail addressed to the booth Annual Meeting which is 


will be held until your arrival. | being held at the same time; 
New York City and vicinity. 


Appointments can be made 


to meet your friends at the 
booth. 


Applications can be filed at | 
the booth for membership in 
the Society. 


Information can be had about _— Publications of the Society 
the exposition; A.S.M.E. will be on exhibition. 


The American Society of Mechanical Engineers — 
29 West 39th Street, New York, N.Y. 
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world wide 
Corporation 


Exuipits THE LATEST DEVELOPMENTS IN 
Air Conditioning, Refrigeration and Unit Heater Equipment 


Bootu 14—A 


CARRIER ENGINEERING DIVISION... 
Originators of Manufactured Weather for public and 
industrial buildings. Makers of Carrier Centrifugal 
Refrigeration Machines, Dryers and Vapor Degreasers. 


BRUNSWICK-KROESCHELL DIVISION ... 


Manufacturers of Refrigeration Machines for wherever 
the production of cold is required. Leaders in marine 
refrigeration. 


CARRIER-YORK DIVISION (formerly York 
Heating & Ventilating Corporation) .. . 
Makers of York Heat-Diffusing Units and Unit Coolers 
for all types of industrial plants and factories. 


CARRIER-LYLE CORPORATION ... 


Weathermakers for the Home. 


The Carrier Corporation merges the engineer- 
ing resources, research and manufacturing proc- 
esses of these four companies. It joins under 
unified management four manufacturing, sales 
and service organizations, prepared to pass on to 
architects, engineers, building owners and indus- 
tries the multiple benefits of such consolidation. 


Je LEVATORS 


ANSLE 


MAIN ENTRANCE 
LEXINGTON AVENUE 


46th STREET 
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Vogt Boilers are today serving practically every 


industry requiring steam for power, heating, or pro- 
cess work. They are popular not only because there 
is a type and size for any condition but because 
they deliver uninterrupted service continually at 
the lowest operating expense. 


: The birdseye below of the Henry Vogt Machine Company plant 
3 which covers nineteen acres is a testimony to the facilities and re- 
sources of this organization to adequately serve your boiler needs. 


Write for Information 


HENRY VOGT MACHINE Co. 


(Incorporated) 
LOUISVILLE, HY. 
New York Chicago Cleveland Dallas Philadelphia 


Manufacturers: of OIL REFINERY EQUIPMENT, DROP FORGED STEEL VALVES AND FITTINGS, WATER 
TUBE AND HORIZONTAL RETURN TUBULAR BOILERS, ICE MAKING AND REFRIGERATING MACHINERY 
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MEcHANICAL ENGINEERING—ADVERTISING SECTION 


1930 


A.S.M.E. 1930 Annual Meeting Program 


New York, December 1 to 5, 1930 


Monday, December | 


9:30 a.m. Council Meeting. 
Conference Local Sections’ Delegates. 
Simultaneous Sessions on 
Applied Mechanics (1) 
Determination of Stresses in Rotating Disks of Conical Profile, 
F. C. 
Stresses in Retaining and Centering Rings, R. PATTERSON and D. 
H. Harms. 
Lubrication Engineering 
Progress Report of Petroleum Division (by title). 
Crane Lubrication, Eustis H. THOMPSON. 
The Work Factor of Lubricating Oil, James G. O’ NEILL. 
Evaluation of Steam Turbine Oil Stability, CLrrrorp M. LARSON. 
12:30 p.m. Luncheon of Council and Local Sections’ Delegates. 
2:00 p.m. Council Meeting. 
Conference Local Sections’ Delegates. 
Simultaneous Sessions on 
Apblied Mechanics (II) 
Plastic Torsion, A. NADAI. 
Vibrations of Railway Bridges, J. N. GooprEerR. 
Materials Handling (1) 
Handling Materials at the Postum Company, Inc., P. P. PRATT. 
Materials Handling in the Shoe Industry, KENNETH D. HAMILTON. 
Materials Handling Methods in The Fisk Tire Plant, Cuas. Ep- 
GAR MAYNARD. 
Symposium on Industrial Accident Prevention 
Economic Aspects of Industrial Casualty Reductions, L. W. WaL- 


LACE. 

Engineering Revision—An Essential Factor in Accident Preven- 
tion, L. W. CHANEY. 

Management’s Responsibility for Industrial Accidents, L. P. 
ALFORD. 

8:00 p.m. Business Meeting. 

8:30 p.m. Art and Industry Exhibit. 


Tuesday, December 2 


8:50 a.m. Lecture on Talking with an Audience, Dr. S. MARION 
Tucker, Head, Dept. English, The Polytechnic In- 
stitute, Brooklyn, N. Y. 
9:30 a.m. Conference Local Sections’ Delegates, with group 
meetings. 
Simultaneous Sessions on 
Hydraulics 

Progress Report of Hydraulic Division, Byron E. WHITE. 

Federal Relations to Water Power Development, F. E. BONNER. 

A Method for Standardization of Centrifugal Pumps, Jos. S. 
STEPANOV. 

Machine-Shop Practice (1) 

Survey of Surface Quality Standards and Tolerance Costs Based 
on 1929-1930 Precision-Grinding Practice, R. E. W. HARRISON 
and Appendix by C. B. SaAwYErR. _ : 

Transmission of Torque by Means of Press and Shrink Fits, J. W. 
BAUGHER, JR. 

Railroad (1) 

Progress Report of Railroad Division. 

High-Pressure and High-Temperature Steam, C. F. HIRSHFELD. 

The Stug System of Pulverized Fuel Firing on Locomotives, R. 


ROOSEN. 

Materials Handling 
Progress Report of Materials Handling Division (by title). 
Materials Handling in Warehouses, N. E. WHITTEMORE. 

2:00 p.m. Conference Local Sections’ Delegates. 
Simultaneous Sessions on 

Machine-Shop Practices(I1) 

Uses of 16-MM Movies in Industry, MAYNARD L. SANDELL. 
Application of Spectroscopic Apparatus to Industry, CHarves C. 
NITCHIE. 

Industrial Power 

Engineering Aspects of Interchange of Power with Industrial 
Plants, B. F. Woop. 

Combined Heat and Power yo in Industrial Plants, W. F. 
RYAN (both represented from World Power Conference). 

Railroad (II) 

Research Relating to the Action of 4-Wheel Freight Car Trucks, 
T. H. SymMIncTon. 
Materials Handling (III 
For manufacturers of materials handling equipment. Presenta- 
tion of report and prospectus of committee. Discussion of 
proposed program of activities. 
8:30 p.m. President’s Night. 
Award of Honorary Membership to Elihu Thomson. 
Discussion on Economics by Ralph E. Flanders and 
Wesley C. Mitchell. 
Reception and Dance. 


Wednesday, December 3 


8:50 a.m. Lecture on Talking with an Audience, Dr. S. MaRIon 
Tucker, Head, Dept. English, The Polytechnic In- 
stitute, Brooklyn, N. Y. 
9:30 a.m. Simultaneous Sessions on 
Stabilization of Employment in Industry 
Discussion to be lead by S. SMITH. 
Textile 
Progress Report of Textile Division. : 
Special Applications of Electric Motors in Cloth-Finishing Plants, 
A. M. McCutTcHEon. 
a of Textile Machinery, L. A. BAuUDOIN. 


Progress Report of Fuels Division, T. A. MANGELSDORF. 
Heat Absorption in Water- led Furnaces, Wm. L. DEBAUFRE. 
Radiant Heat Transmission Between Surfaces Separated by Non- 
Absorbing Media, H. C. 
General 
Machining Properties of Some Cold-Drawn Steels, O. W. Boston. 


Frictional Resistance and Flexibility of Seamless Tube Fittings in 
Pipe Welding, SaBIN CROCKER and A. McCuTCHAN. 
12:15 p.m. Luncheon Council and Student Branches. 
2:00 p.m. Conference Student Branches. 
2:00 p.m. Simultaneous Sessions on 
Apprentice Training 
Apprentice Training in Virginia, C. F. BarLey. 
—— Training Movement in Wisconsin Industry, HAROLD 
S. Faux. 
Opportunities for Aviation Training, JosepH S. MARRIOTT. 
Steam Tables 
Safety and Wood Industries 
(Joint Session with A.S.S.E.) 
Dust Explosions with Special Reference to Woodworking Indus- 
tries, H. R. BRowN. 
Wood Research, James W. LAwrRIig. 
Progress Report of Wood Industries Division, THomas D. PERRY. 
6:30 p.m. Annual Dinner to New Members. Address on Engi- 
neering Encounters Human Nature, by ELtiott Dun- 
LAP SmiTH, Professor of Industrial Engineering, Yale 
University, New Haven. 


ursday, December 4 
8:50 a.m. Lecture on Talking with an Audience, Dr. S. MARION 
Tucker, Head, Dept. English, The Polytechnic In- 
stitute, Brooklyn, N. Y. 
9:30 a.m. Simultaneous Sessions on 
Management 
American Management in Europe, WALLACE CLARK. 
Progress Report of Management Division. 
Central Station Power 
Operating Experiences, Deepwater Station, K. M. Irwin. 
Operation of the Holland Station, E. M. GrLBert. 
Aeronautics 
Airplane Cabin Engineering, Przrre Freyss and JoHn F. Har- 
DECKER. 

Airplane Instrument Vibration, Report of A.S.M.E. Special Re- 
search Committee on Airplane Vibration with Special Reference 
to Instruments. 

Progress Report of Aeronautic Division. 

Cutting Metals 
Tool Steel Tools, A. H. p’ARCAMBAL. 
Cae Tungsten Carbide as Applied to Cutting Tools, L. J. 
T. CLAIR. 

Stellite Cutting Tools, E. A. Becker, E. E. Gorpon and W. A. 
WISSLER. 

12:30 p.m. Luncheon, Honorary Chairmen of Student Branches. 

2:00 p.m. Simultaneous Sessions on 
Oil and Gas Power 

Progress Report of Oil and Gas Power Division, M. J. REED. 

Some Features of the Long-Distance Transportation of Natural 
Gas, Geo. I. RHopgEs and Epcar G. 

A Simple Method for the Calculation of Natural Frequencies of 
Torsional Oscillation, FrEpERIC P. PoRTER. 

Boiler Furnace Refractories 
a Resistance of Refractories to Coal-Ash Slags, R. K. 
URSH, 

Action of Siags on Firebrick and Boiler Furnace Settings, T. A. 
KLINEFELTER and E. RExForD. 

Furnace Gas Compositions and Temperatures in Underfeed Sto- 
ker-Fired Boiler and Their Effect on Boiler Settings, ALBERT C. 
PasIni and Epwarp M. SARRAF. 

3:00 p.m. Ladies’ Tea at Museum of Science and Industry, 220 


E. 42nd St. 
Evening College Reunions. 


Friday, December 5 

9:30 a.m. Council Meeting. 

Simultaneous Sessions on 
Symposium on Flat-Bed Cylinder Presses 

Some Problems in Standardization, Frep S. ENGLISH. 

Design of the New Harris Automatic Two-Color Flat-Bed Press, 
ALFRED S. HarrIs. 

Report on Progress in Printing, WiINFIELD S. Huson (by title). 

Lubrication Research 

On Problems in the Theory of Fluid-Film Lubrication, with an 
Experimental Method of Solution, ALBERT KINGsBURY. 

Lubrication Research Activities. Fifth Report of A.S.M.E. 
Special Research Committee on Lubrication. 

Properties of Metals 

Properties of Non-Ferrous Metals at Elevated Temperatures, 
C. L. and A. E. WHITE. 

Comparative Physical Properties of Chromium-Nickel, Chro- 
a engunens and Manganese Steels, C. L. CLarK and A. E. 

HITE 
2:00 p.m. Simultaneous Sessions on 
Refrigeration 
Joint Session with A.S.R.E. 

Effect of Humidity on the Heat Transmission of Galvanized Pipe, 
W. R. Woorrics (A.S.R.E.). 

Psychometry and the Effects of Air Conditions on Some Familiar 
Products, C. Linpsay (A.S.M.E.). 

Mechanical Springs 

Elastic and Inelastic Behavior in Spring Materials. Progress Re- 
port No. 7 of A.S.M.E. Special Research Committee on Me- 
chanical Springs, M. F. Sayre. 

Design of a Conical Spring with Coils of a Uniform Slope. Prog- 
ress Report to the A.S.M.E. Special Research Committee on 
Mechanical Springs, Jos. B. REyNoLps and O. B. ScurEr. 

Symposium on Flat-Bed Cylinder Presses (Continued) 
Five Minutes Talk on Safety. The Relation of Safety to the 
_ Printing Industry, Rost. R. ELBERTY. 

Sizes and Tolerances for Metal Fits, C. R. REIMAN. 

Design of the Miller Simplex Automatic Two-Revolution Cylinder 
Press, A. W. BARRETT. 

Forces in Connection with the Reciprocating Beds of Flat-Bed 
Cylinder Printing Presses, B. D. STEVENS and H. E. GoLser. 
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BOOTHS 326-331—NATIONAL POWER SHOW \ ENGINEERING 
IDARDIZATION F 


Reg. U. S. Pat. Off. 


FROM STOCK! 


Speed Reducers in all types, for nearly every 
industrial purpose, carried in stock at Boston 
Gear Service Stations, located in cities from 
coast to coast ready for 


IMMEDIATE SHIPMENT 


Send for latest booklet and address of the. 
nearest Service Station 


TIMKEN 
BEARING 
EQUIPPED 


BOSTON GEAR WORKS SALES CO. 
NORTH QUINCY, MASS. 
BOSTON NEWYORK PHILADELPHIA CLEVELAND CHICAGO 


BOSTON GEARS 


y. BOOTHS 252-253—NATIONAL POWER SHOW \ 


NEW ror QUIMBY PUMPS 
FUEL OIL 
RUBBER-LINED 
NON-CORRODING 
HIGH PRESSURE 
AIR OPERATED 
PAPER STOCK 


SEE THEM AT THE SHOW OR WRITE FOR BULLETINS 


QUIMBY PUMP COMPANY, INC. 
340 THOMAS STREET NEWARK, N. J. 
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DEcEMBER 
1930 
| 
PAD 
TYPE 
TF 
4 
4 
4 
a OF 
3 
R 


MECHANICAL ENGINEERING—ADVERTISING SECTION 


STANLEY 


ELECTRIC TOOLS 


DRILLS 
SCREW DRIVERS 
HAMMERS 
WOOD SAWS 
STONE SAWS 
GRINDERS 


“UNISHEAR 
METAL CUTTING TOOLS 


Will be on exhibit at 
Spaces 457 and 458 
National Power Show 
in New York 
December 1st to 6th 


THE STANLEY ELECTRIC TOOL CO. 
NEW BRITAIN, CONN. 


Sales Offices and Service Stations 


New York—Philadelphia—Chicago—Detroit—Cincinnati—Kansas City 
San Francisco—Los Angeles—Seattle—Montreal—Toronto 


DeceMBER, 1930 


ALPHABETICAL LIST 
of ADVERTISERS 


in this Section 


See Pages 74-92 for Directory of Exhibitors 
and Pages 106-110 for Floor Diagrams 


A 

B 

Bosten Gear Works Gales Co....... 127 

Chapman Valve Mfg. Co.. 
Combustion Engineering Corp’ 68 
D 

Chane & Mile. Co... 100 
F 

G 

111 
H 

K 

Kennedy-Van Saun Mfg. & Engrg. Corp’n............... 83 
L 

M 

Midwest Piping & Supply Co. 104 
N 

Norma-Hoffmann Bearings 130 
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Q 
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BOOTH 2N—NATIONAL POWER SHOW 


_ is negative or 
positive—the lack of restraint or a definitely endowed 
power. 

Of the former, we are often 
unable to take advantage through lack of facilities, but the 
latter we can always utilize—and in the increase of posi- 
tive freedom engineers are principally interested. 


Automobiles make possible 
week-ends in the woods; trains, steamships and aeroplanes 
have vastly extended the normal radius of travel; uses of 
electricity shorten the time required for numerous tasks, 
major and minor—and basic in all these endowments is 
Power! 

It is of Fundamental importance 
that Power be applied efficiently, even as it is recognized 
that on economy of operation depends the scope of Use, 
and the consequent benefits. 


Prime power-savers are anti- 
friction bearings, inevitable of adoption. 


Outstanding are Rollways, 
worthy of your consideration. See them at our booth at 
the Power Show. 


ROLLWAY BEARINGS COMPANY 


INCORPORATED 
ROLLWAY CYLINDRICAL ROLLER BEARINGS 


USE « NEW YORK 


1930 

f 

i 
‘ any 

H 

i 

$ 
: 

13 

% 

| 
j 

ogre 

i 

} 

: 


130 MercHANICAL 
ENGINEERING 


BOOTHS 263-264—NATIONAL POWER SHOW 


DECEMBER 
1930 


OPENTYPE 
BALL BEARING 


CLOSED TYPE 

BALL BEARING 


ont 
ig SELF-ALIGNING 
BALL BEARING 
PLATE TYPE 
BALL BEARING | 
xi “GREASEAL” 
BALL BEARING 


FOR BETTER 
PERFORMANCE 


In comparing values, performance should 
be the determining factor. It is the only 
true test of worth— gauged not by first 
cost, but by ultimate cost over a useful 
life. It is the standard by which true 
economy must be measured. 

In every field of engineering and in- 
dustry, over a period of twenty years, 
NORMA-HOFFMANN Precision Bearings 
have made a distinguished record for 
dependable stand-up-ability. For greater 
economy, longer sustained, they stand 


pre-eminent. 

There is a PRECISION Bearing for 
every load, speed and duty. Let our en- 
gineers help you select the type best 
adapted to your special conditions. And 
write for the Catalogs. 


NORKMA-HOFFMANN BEARINGS 
CORPORATION 
STAMFORD CONN., U.S.A. 


VKMA-AVFFMANN 


BALL BEARING 


SELF- 
ALIGNING 
ROLLER 
BEARING 


POUBLEROW 
SELF-ALIGNING 


ANGULAR 
CONTACT 


‘STANDARD 
ROLLER, 
BEARING 


BALL 


THRUST 
BEARING 


|i 
PRECISIVN BEARINGS 
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Right now a lot of emphasis—perhaps too much 
—is being placed on economy. The way to sell 
H. B. Smith Boilers at such a time is to sell the 
idea of remodeling the system to cut down the 
cost of heating, which depends fundamentally, 
as you know, on the efficiency of the boiler. 


Show how the replacement of an inefficient 
boiler with an H. B. Smith soon pays for itself 
out of fuel savings and 
proves one of the surest 
dividend-paying _invest- 


showing a typical instance, 
may be a help to you and 
an eye-opener to prospects. 


SMITH 


DIATORS 


Used in fine 


MEcHANICAL ENGINEERING—ADVERTISING SECTION 


The H. B. Smith 
hot water and vapor heating; | 
ments a prospect can radiators; and hot water ‘supply — 
make. _ boilers; for every type and size 

of private home, office” building, 
The following figures, factory bu 


mes ane huildings since 


NEW YORK 
10 East 41st St. 


640 Main St., Cambridge 


It is based on over fifty 
years of experience and 
with due allowances for 
conservatism, and applies 
especially to the New 
Smith ‘16°’ and the Mills 
and 6644? 


Assuming certain conditions, a typical instance 
on a five-year basis would give approximately 
the following figures. Cost of fuel with in- 
efficient boiler, $1250; with efficient boiler, 
$1000; saving $250. Cost of new boiler, includ- 
ing installation, $450. On which the annual 
saving of $50 gives 11 percent yield. 


Send for complete information. Address, The 
H. B. Smith Co., Dept. H-51, Westfield, Mass. 


SALES OFFICES AND WAREHOUSES: 


PHILADELPHIA 
2209 Chestnut St. 


WESTFIELD 
MASS. 
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y 


When the “mirror test’ is given joints 

packed with Cranite, a remarkably 

low percentage of leaks are found, even 
after long and trying service. 
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Out loss.. 


gain 


When the great war placed an embargo on imports from the 
Central Powers, American industry found itself deprived 
of many necessary products. Among them the standard as- 
bestos sheet packing then in general use. 


A substitute had to be found. Accordingly Crane Co. pro- 
cured every sheet packing that could be obtained commercially 
in the open market and tested it. Using the old one as a basis 
of comparison, not one was fourid which could equal its 
tensile strength, compressive strength, or heat resistance. 


So the best American sheet was chosen and its manufacturer 
called in. Experiment after experiment, test after test was 
made until a sheet was produced that not only equalled 
but surpassed the imported product . . . that showed a tensile 
strength of 5500 pounds per square inch against 4000, a 
compressive strength of 60,000 pounds per square inch 
against 50,000, and an equal resistance to heat. 


This sheet was named Cranite. In actual service it has more 
than justified the high expectations founded on its perform- 
ance in the laboratory. Today it is setting the standard for 
packing in saturated steam, superheated steam, ammonia, 
gas, hot water, oil, and some acid installations, 


The story of Cranite is typical. For 75 years Crane Co. has 
striven unceasingly to produce and sell only materials of the 
highest quality. When progress calls for entirely new mate- 
rials, or circumstances force a substitution, our engineers are 
never satisfied until they have made that product or that 
substitute surpassingly fine. 


To assist power and plant engineers; to get the greatest effi- 
ciency out of its valves, fittings, and piping materials; Crane 
Co. keeps a group of specialists ready to confer at any time. 
A wire will summon one of them. 


1865 
SEVENTY-FIFTH 
ANNIVERSARY 

1930 


Extra Heavy Wedge Gate 
Valve No. 7-E with Cranite 
gaskets. For saturated steam 
to 250 pounds and superheated 
steam to 250 pounds with tem- 
peratures to 500° F, 


Cranite packing as it comes, 
ready for use. Since it does not 
deteriorate with age, it is eco- 
nomical to purchase in quantities. 


CRANE 


PIPING MATERIALS TO CONVEY AND CONTROL 
STEAM, LIQUIDS, OIL, GAS, CHEMICALS 


GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO 
NEW YORK OFFICES: 23 W. 44TH STREET 
Branches and Sales Offices in One Hundred and Ninety-six Cities 
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or DRY STEAM and 
LARGE OVERLOAD 
CAPACITY . 

YOU CAN’T BEAT 


CONNELLYS 


Connelly four-drum, semi-vertical 
water tube boilers are built in units 
up to 42,370 square feet of heat- 
ing surface and for steam pres- 
sures up to six hundred pounds. 


Front and side views of two 210 


H. P. Connelly four- drum, semi- 
vertical water-tube boilers in the 
plant of the Marble & Shattuck 


Chair Company, Cleveland, Ohio. 


ONNELLY patented Boilers are designed 
and built to deliver dry steam that adds 
economy to your boiler output at no extra cost 
for fuel or boiler. Steam drying tubes, a Con- 
nelly feature for 14 years, make this possible. 


Many Connelly Boilers, now in service, are 
operating at exceptionally high overloads. 
Only boilers of the most expert design and con- 
struction can perform under equally severe 
conditions. . .. So if your business includes 
peak periods that necessitate high boiler over- 
loads, you can still take advantage of the many 
economies that dry steam makes possible, if 
you will let us explain more fully these two— 
and many other—exclusive Connelly Boiler 
features. Write today for full information. 


THE D. CONNELLY BOILER CO. 
1170 Ivanhoe Road . Cleveland, Ohio 
Boiler Specialists for Fifty-five Years 
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KEELER 
WATER TUBE BOILERS 


BENT TUBE 3 OR 4 DRUMS 
Types { LONGITUDINAL DRUM 
CROSS DRUM 


DOUBLE DUTY dmproved fire tube type) 
HORIZONTAL RETURN TUBULAR 


E. KEELER CO. 
Williamsport, Pa. 


UNION BOILERS 


FOR ALL CLASSES OF SERVICE 
LONGITUDINAL DRUM-CROSS DRUM 
VERTICAL BENT TUBE TYPES. 


EFFICIENT AND DEPENDABLE 


REPRESENTATIVES IN 
PRINCIPAL CITIES 


UNION IRON WORKS 
ERIE—PA. 


Christmas Seals 


on every package! 


ALF the fun of Christmas is “doing up” 

the packages. The other half is opening 
them. The 1930 Christmas Seals, showing old 
Santa with his Christmas tree, will add beauty 
to any Christmas mail. Better still, the funds 
from the sale of Christmas Seals will help 
protect the health of your community. Use 
Christmas Seals freely and so extend the Christ- 
mas spirit of good-will to men throughout the 
entire year. Get your Christmas Seals today. 


THE NATIONAL, STATE AND LOCAL TUBERCU- 
LOSIS ASSOCIATIONS OF THE UNITED STATES 


HELP FIGHT TUBERCULOSIS 
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installation. 
Above is shown a 
cut-away view of a 
type C Coen Regis- 

ter using a Coen 


COEN COMPANY, INC. 


COMBUSTION (5 


ENGINEERS 


Executive Offices 


428 Story Bldg., Los Angeles 


112 Market St. 
San Francisco 


50 Church St. 
New York 


Post Dispatch Bldg 
Houston 


ln Ships 


that go to Sea... 
or in the plants 
at home ports 


Coen Registers and Burners are giving satisfacto 
combustion service in all phases of marine wo 
as well as in the power plants of the shipyards 
that build the ships. Coen products assure users 
the maximum heat from a minimum consumed fuel. 


Type C Register is suitable for either natural draft 
or forced draft pre-heated air. It offers the fea- 
tures of safety, accessibility and ease in installa- 
tion. Complete frontal insulation as well as 
greater capacity with less air pressure, is provided 
in the design. In conjunction with the burner 
the register is designed to give a rotary motion 
to the air used for combustion without the use of 
air-directing vanes. The Type C Register can be 
furnished for use with oil, gas or powdered fuel. 


Write us for Bulletins No. 16-C and 20-C, which 
give full particulars on both burner and register. 


CROSS 
DRUM 


BOILERS 


z 
| bined with a low cost of 


is Wickes Boilers meet these 


| We Wickes Co. 


The factors of reliability, 
efficiency, and economy are 
— desirable to all users 
of steam boilers. Competi- 
tion today demands low 
unit production costs. In 
order to obtain this, all 
mechanical equipment must 
be highly efficient—com- 


maintenance and operation. 


requirements and is the 
reason for their wide selec- 
tion to serve all branches of 
industry. 


Descriptive literature gladly sent 
ik on request. 


Established in 1856 
Saginaw, Michigan 


A model laundry with a modern power plant. 
2—400 hp. Wickes Cross Drum Boilers. - 
Bros.), Grand Rapids, Michigan. W. W. Bradfield, Consulting Engineer. dg. 


Unretouched photograph, 
American Laundry Co. (Otte 


SALES OFFICES: 
New York, 501 Fifth Ave. Detroit, 2357 Union 
Pittsburgh, 1218 Empire Trust Bidg. 
Chicago, 33 S. ClarkjSt. 
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THE A. S. M. E. 
BOILER CONSTRUCTION CODE 


— is the basic law of 18 states and 16 cities. 


—has been adopted as a standard by leading 
boiler insurance companies, boiler manufac- 
turers and foremost consulting engineers. 


—is used as a text book in universities. 


These States and Cities 
have adopted the Code 
STATES CITIES 
Arkansas Chicago, Ill. 
California Detroit, Mich. 
Delaware Erie, Pa. 
Dist. of Columbia —_ Evanston, Ill. 
Indiana Kansas City, Mo. 
Maryland Los Angeles, Calif. 
Michigan Memphis, Tenn. 
Minnesota Nashville, Tenn. 
Missouri Omaha, Nebraska 
New Jersey Parkersburg, W. Va. 
New York Philadelphia, Pa. 
Ohio St. Joseph, Mo. 
Oklahoma St. Louis, Mo. 
Oregon Scranton, Pa. 
Rhode Island Seattle, Wash. 
Utah Tampa, Fla. 
Washington 
Wisconsin 
Hawaii 


A. S. M. E. Boiler Construction Code 
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Now Ready 


A New Edition of 


Indispensable to all who design, 
construct, inspect or use boilers 


Here in one compact Volume of 276 pages are the latest 
rules for the construction of power boilers, new specifica- 
tions covering materials used in boiler construction, up-to- 
date rules governing inspection. 


The specifications in this code have been formulated by 
the A.S.M.E. Boiler Code Committee, comprising a main 
committee of twenty-three prominent boiler specialists, 
and a conference committee of thirty-six. 


The 1930 BOILER 
CONSTRUCTION CODE 


is a complete revision of the code of 1927. Many 
important rules have been incorporated to provide 
for the rapid progress in the boiler industry. Pro- 
visions have been made for the reinforcement of 
openings in boiler shells for all purposes. Entirely 
revised and improved requirements for the construc- 
tion of dished heads have been added. 


There have also been introduced into this edition, 
means of measuring’ the weakening effect of a group 
of holes cut in a cylindrical shell along the longi- 
tudinal line, as well as a comprehensive set of rules 
for nozzle openings for every type and form, includ- 
ing reinforcements of the openings thereof. 


Important changes have been made in the safety 
requirements, and new rules have been included 
covering welded construction. 


The Code, bound in cloth, is priced at $2.50. To 
members $2.00. 


Published by 


The American Society of Mechanical Engineers 
29 West 39th Street, New York, N. Y. 


x Publication-Sales Department, 

| The Amer. Soc. of Mech. Engrs. | 

| 29 W. 39th St., New York, N. Y. 

Gentlemen: Bill to be rendered. 

| copy of the 1930 BOILER | 

Cloth Binding. Price 

| 

| I will remit upon receipt 


fee 
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HIS modern station acknowledged the advent 
of Sturtevant Vane Control Fans by installing 
24 of them...12 for induced draft and 12 for 
forced draft. Within a short time, 12 more Vane 
Control Fans were installed for induced draft duty. 


Each of the forced draft fans supplies 60,000 c.f.m. 
of air. Each of the induced draft fans exhausts 
110,000 c.f.m. of gas. Volume and pressure are 
regulated by movable vanes in the fan inlets. The 
vanes, in turn, are operated by automatic combus- 
tion control. 


Sturtevant Vane Control Fans assure a saving of 
20 to 30% in metor input over ordinary damper 
regulation, and large savings over slip-ring motor 
control. In addition, expensive slip-ring motor 
control is eliminated. 


This is the only type of mechanical draft fan that 
does not require a higher motor input with 
squirrel-cage motors and damper control than with 
slip-ring motors and speed control. 


Sturtevant Vane Control Fans have proved their 
advantages in public utilities and industrial plants 
throughout the country. It would be a pleasure to 
send you complete data. 


MECHANICAL ENGINEERING—ADVERTISING SECTION 


VANE CONTROL 


at the State Line Generating Co. 


— : = if 


State Line Generating Co., Hammond, Ind. 
Engineers: Sargent & Lundy, Inc. 


B. F. STURTEVANT COMPANY 


Main Offices: HYDE PARK, BOSTON, MASS.—CHICAGO, ILL., 
410 No. Michigan Ave.—SAN FRANCISCO, CAL., 681 Market St: 
Branch Offices in Principal Cities. Canadian Offices at: Toronto, 
Montreal and Galt. Canadian Rep: Kipp Kelly, Ltd., Winnipeg. 


Vane Control Fans 


STEAM TURBINES~FORCED AND INDUCED DRAFT FANS~ELECTRIC MOTORS 
FUEL ECONOMIZERS ~ GENERATING SETS ~ AIR PREHEATERS 
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From No Load to Full Load in 1 Minute 


‘40 Peabody Combined Gas and Wide 
Range Mechanical Atomizing Oil Burners 
and 18 Peabody Pilot Burners are firing 
two 2200 H.P. boilers operating at 500 

Y per cent of builder’s rated capacity at the 

Hunters Point plant of the Great Western 

Power Company. These burners are de- 

signed to fire each boiler with from 


450—30,000 Lbs. of Oil 
Per Hour 


And to raise the steam output from the 
standby requirements of 15,000 pounds to 
full load requirements of 290,000 pounds 
of steam per hour within one minute. | 


PEABODY 


ENGINEERING CORPORATION 
44 East 41st Street, New York, N. Y. 


BOSTON CLEVELAND ST. “LOUIS SEATTLE 
DETROIT DENVER CHICAGO HOUSTON 
LOS ANGELES KANSAS CITY NEW ORLEANS 
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See other side for details. 
THE 


COMPANY 


BABCOCK &WILCOX 


i 
¢ A 
ti 


Babcock Wilcox 
Welded Boiler Drums 


For New Scout Cruisers 


First approval of Welded Boiler Drums 
given by Bureau of Engineering, U.S. 
Navy with order for twenty-four boilers 


FTER several years of independent research work, The 

Babcock & Wilcox Company has developed a new fusion 
welding technique which consistently produces welds equal 
to or better than the plate metal in tensile strength, shock re- 
sistance, ductility, and ability to withstand repeated stresses. 


The nature of this process assures sound welds, but as an ad- 
ditional guaranty the company proves the soundness of welded 
seams in finished products through the use of X-Ray examina- 

Fusion Welding is tions and other non-destructive tests. 

the title of a booklet 

issued by The Bab- 


cock & Wilcox Com- * 


eS tenes on The Bureau of Engineering, United States Navy, has approved 


new technique. the use of this technique in fabricating the drums of twenty- 
Copies will be fur- 
. nished upon request. four boilers now being constructed by The Babcox & Wilcox 


Company for the new scout cruisers, Minneapolis, New 
Orleans, and Astoria. This is the first time the Bureau has ap- 
proved fusion welded drums in boiler construction. In fact, it is 


the first authoritative approval of fusion welded high pressure 
boiler drums in the United States. . 


THE 


BABCOCK &WILCOX 


85 LIBERTY ST. C 0 bef PANY NEW YORK, N.Y. 


CA i 
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The NEW James H. Reed Station of — 


the Duquesne Light Company. Byllesby 
Engineering and Management Cor- 


poration— Engineers— Managers. 


: 


INK-GRATE stoker 


HE new James H. Reed Station of the Duquesne 


Light Company stands as evidence of advanced 
power plant engineering practice. 


Behind the steam supply of the completed first unit, 
we find the Link-Grate Stoker—a modern Westinghouse 
contribution to efficiency in combustion. Four of these 
18-retort stokers, the widest in the country, serve four 
3180-hp. boilers. 


The ability of the Link-Grate Stoker to burn large 
quantities of fuel for long 


sustained periods of operation, 
Boiler room of the first unit. WELCOME TO BOOTH 68 with high average efficiency 


New York Power Show—A and low maiatenance, is the 


working model of the Link- reason for its use in so many 
Grate Stoker will be on display. new central stations and in- 


42s LUStrial power plants. 


Service, prompt and efficient, by a coast-to-coast chain of well-equipped shops 


Westinghouse | 


TUNE IN THE WESTINGHOUSE SALUTE OVER THE N. B. C. NATION-WIDE NETWORK EVERY TUESDAY EVENING, 
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arabe udveri izers. PRODUCTS 


4 WoO RKS.” Bye; Penna: 


"PENNSYLVANIA 
STELLEUILT CRUSHERS 


POWER PLANT SPrICIENCY 


BETHLEHEM 
PULVERIZERS 


f or Is notably Increased by the use of ore 
coal. PENNSYLVANIA” STEE. 
POWER PLANTS Breakers, Hammermills and Single Roll eamaiiiens 
an uninterrupted supply of stoker coal, of the desired size. 
* Immune from Tramp Iron damage 
STEEL for SERVICE 


Put Your Coal Preparation Problems up to us. 


Liberty Trust Bidg. PHILADELPHIA 


BETHLEHEM STEEL CO., General Offices, BETHLEHEM, PA. 


District Offices: New York, Boston, Philadelphia, Baltimore, Washington, Atlanta, 
Pittsburgh, Buffalo, Cleveland, Cincinnati, Detroit, Chicago, St. Louis 
Pacific Coast Distributor: Pacific Coast Steel Corporation, San Francisco, 
Los Angeles, Seattle, Portland, Honolulu 


Export Distributor: Bethlehem Steel Export Corporation, 
26 Broadway, New York City 


STOKERS 


imum loss of head due : 


internal friction. 
Write for Booklet N-613 
describing the comprehensive 

range of sizes and types. 

-YARNALL-WARING CO. {ff 

“Mermaid Ave., Philadelphia RILEY STOKER CORPORATION 
9Neponset St.. Worcester, Mass., U. S.A. 


Elevated Steel Tanks 


Our elevated tanks are correct 
in design; and their simplicity of 


“STEEL MIXTURE” 


-| structure contributes to the low 

tanks and equipment 
rate the recommendations of “of all ings 

“3 special designs will a spen urnace av 
to meet individual requirements. 
% Our facilities provide also for the 

2 desi d construction of all forms of igh-Temperature Cement 

stee stacks, acid Carbex (S Carbide) & HEN: 


19 Monroe Street, Troy, N.Y. 
New York - Boston - Cleveland-Detroit- 


See also page 45 in the 1930-31 Edition 
of Mechanical Catalog 
NEWNAN, GA. 


R. D. COLE MFG. CO. 
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CONDENSING 
FKQUIPMENT 


Condensing equipment designed 
and built by C. H. WHEELER 
can be depended upon to operate 
efficiently even after years of 
service. 


If you have a condensing prob- 
lem bring it to 


C. H. Wheeler Mfg. Co. 


19th St., Lehigh & Sedgley Aves., 
Philadelphia, Pa. 


WHEELER 
PHILADELPHIA 


tnternano val FikerCo Lid. Toronto 


WATER PURIFICATION 
EQUIPMENT 
of every type —for every purpose 


Whatever your water problem may be, it can be hand- 
by International equip- 


INTERNATIONAL 


WATER SOFTENERS OF ALL TYPES 


WATER 


PURIFICATION 


PRESSURE and GRAVITY FILTERS 
STEEL TANKS for every purpose 


WM. B. SCAIFE & SONS Co. 


Main Office: OAKMONT, PA. 


pin industrial processes pumping liquids is gen- 

erally a major operation, and continuous run- 

ning and profits both depend to a critical degree 
upon the reliability and efficiency of the pump- 
ing equipment. 

This is why DeLaval pumps are so often selected 
for such service. They combine ease of mainte- 
nance, parts accessible upon lifting the casing 
cover and without disturbing piping connections, 


parts subject to wear, such as bearings, wearing 
rings, and shaft sleeves made to limit gages on 
an interchangeable basis, and replaced by un- 
skilled men, and each unit guaranteed and 
tested before it leaves our Works. 


The pumps in the photograph are circulating clear 
and dirty water in a coal washery, and have 
capacities of 3300 to 4500 gals. per min. each 
against 45 to 63 feet head. Ask for Catalog B. 


4 Steams Turbine Co, 


led 
. ment and the organization behind it—an organization that py SS 
has devoted over 20 years exclusively to handling water pur- (Ns 
ification problems. 
INTERNATIONAL EIUTER CO. 
333 wEsT 25th PLACE 
| 
Ab 
| 
| 
| 
Pittsburgh New York Chicago | Seve 
‘ ci 
| 
a) 
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DON'T MISS THE THINGS 
YOU MISSED BEFORE! 


Do you realize what it means for your own advance- 


ment to secure the annotated index cards issued every week 
by THE ENGINEERING INDEX SERVICE and thus learn 


what has just been published in your particular field of engi- 
neering, where it was published and who published it. Does 
it not seem logical that this information should be worth con- 


siderably more to you than the subscription rate. 


THE ENGINEERING INDEX SERVICE is. 
Ou may have a key to the mass of engineering informa- A New 
tion published in the current literature of - 


thought the rc aad and Better Way 


YOUR TIME and ot 
cost of subscrib- to Become 


ing too high for Informed About 


and linguists. Over 1,800 cur- 
yourself, but the rent domestic and foreign engineering Engineering 
' publications are regularly reviewed. The 
present subscrip- publications come from 37 countries and Subjects 
are publisied in 18 different languages 


tion prices bring of xs Appearing in the 
the oervice within standard library filing car car : 
are mailed every week. ecnnica 


the reach of every Every branch of engineering 1s included. Literature 


Rhee are 223 subject divisions af the 


engineer. complete service, any of which mey_ be of the World 
subscribed for separately. 


Why Hesitate? THE 
ENGINEERING INDEX 


SERVICE 


Now to | 99 W. 39th ST., NEW YORK, N. Y. 


Division of The American Society of Mechanical Engineers 


- 
> 
° 
i 
3 
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Circulating 
Water 
Pump 
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The pumps that serve the condenser 


The Ingersoll-Rand Surface 
Condenser has established an 
enviable record for efficient 
and reliable performance in 
the foremost central stations 
throughout the country. 


In comparing condensers, 
the quality of the pumping 
equipment is often over- 
looked. And yet, the pumps 


are an integral part of the 
condensing unit and must 
themselves be efficient and 
reliable. 


Cameron Pumps have long 
been considered the leaders 
in their field. They are of- 
fered with all Ingersoll-Rand 
Condensers where pumping 
equipment is required. 


Standard Centrifugal (horizontal and vertical) 

Rotary, Sump, Sewage and Specially Engineered 

of Iron, Bronze, Steel, and Semi-Steel, KA-2, 
Everdur, Allegheny, Nickel, Monel, ete. 


DIRECT 


INFORMATION & QUOTATION 


The pump you need for standard or special 
service will do its work well when properly 
selected. Proper selection weeile costly 
misapplication. Your pump requirements 
set forth on a Taber Data Sheet . . . will en- 
able us to send you direct, valuable informa- 
tion together with quotation. Taber Pum 

experience since 1859 is thus made avail. 
able at no cost or obligation. 
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INGERSOLL-RAND CO. - 11 Broadway - New York 
A. S. Cameron Steam Pump Works 
Branches or distributors in principal cities the world over. 


For Canada refer—Canadian Ingersoll-Rand Co., Limited 
10 Phillips Square, Montreal, Quebec. 


Ingersoll -Rand 


384-DV 


Fig. 612 B. Teber Specially Engineered Pump made from 
Barberite to handle Dilute Sulphuric Acid. Also made in 
all castable alloys suitable for the material to be handled. 


TABER PUMP Co 


ESTABLISHED #859 


292 Elm St., Buffalo, N. Y. 


Joints 


(Patented) 


These [flexible joints are really trouble proof. Their simple, 
sturdy and practical design is responsible for the perfect service 
they give. They represent a radical departure in flexible and 
swing joint construction as FLEXO JOINTS do not depend on 
springs or ground surfaces to keep them tight. Made in 4 styles 
(as illustrated) and for all pressures from gravity up to 1350 pounds 
superheated steam. Sizes—14 inch to 3 inches with standard iron 
pipe threads. 

For every flexible or swing joint purpose—save money, trouble 
and wasted time by using FLEXO JOINTS. 

Let us send you full particulars 


FLEXO SUPPLY COMPANY, Inc. 


4450 Manchester Ave. St. Louis, Mo. 


HERRINGBONE GEAR PUMPS 
for pumping 
High direct 


com- 
plete information 
CHUTTE ‘ 1166 Thompson St. 
GRATING pa. 


See our Valve ad on page 75 


This pump on display at the National Power Show, Booth 342 


— hag 
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close 


rtland. 


FAIRBANKS SPHERO VALVE with Renewable Vulcabeston Seat 
Rings will be found perfectly suited to meet unusual demands. It is 
simply though sturdily constructed. The body is made in two parts 
readily unbolted or bolted together. All parts are interchangeable so 


CENTRIF UGAL Pum PS that repairs can be effected without loss of time and without trouble. 


Made with screw or flange ends. One-quarter turn opens or closes 
R water supply, unwater- the Valve. Sizes }4 inch to 3 inch are lever operated; 4 inch either 
ing, drainage, fire service, ; lever or worm-and-gear operated; 6 and 8 inch, worm-and-gear 

irrigation, circulating, boiler ie operated only, 

feeding, hydraulic mining, etc. Gags: “i Write for Descriptive Bulletin 

We build to meet any pump- . , 


ing conditions and for any The FAIRBANKS Compan 
power— belted, electric, steam BOSTON NEW YORK 


or gasoline engine. 


Write for Bulletin 122 oe ae Distributors Everywhere 


‘MORRIS MACHINE WORKS 
BALDWINSVILLE, N. Y. 


= one yset- snstall porhing put 
Valves to operate easily: tly e 
Val 
LUBRICATED ves — | 
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SUPER-TRAP 

Piston Operated 
Especially adapted for 
draining steam purifiers 
and places where a large 
capacity trap is required. 

A Trap With 

A Real Capacity 
All working parts are 
made of monel metal or 
stainless steel. In use in 
about 80% of the country’s 
largest power and indus- 


trial plants. Send for lat- 
est bulletin. 


H. NICHOLSON & CO. 


138 Oregon St., Wilkes-Barre, Pa. 


Oil Filters up to 2000 gals. per hour and over 

Oil Tanks up to 5000 gals. ca: a 

Oil Pumps 

Compression Pipe Fittings W.I. Pipe 

Telestopic Ot ie Oilers for C. H. Pins, Crank Pins 
on Oilers 

Sight Feed Valves (Removable Glass) 

Flow and Indicators 


Sight Flo 
ich Since 1897 


WM. W. NUGENT & CO. 
407 N. Hermitage Ave., Chicago 


LUBRICATION 


With Bearings Untouched 
| For 27 Years 


. One of the Greatest Lubrication Records of all Time 


In the Chicago plant of an important founder of railway equip- 
ment, there is an Allis-Chalmers cross compound engine that has 
been running on Ft. Douglass XX Special Cylinder Oil and Ft. 
Clyde engine oil for 27 years. The crank pins have never been 
opened. The main bearing has never seen light since the engine 
was erected. The bearings run cool and quiet and the generator 
frame is central. Not a drop of oil has ever been used on this 
engine except the two Dearborn oils named above. 


In similar manner, every oil in the complete range supplied by 
this company is scientifically adapted to the service for which it is 
recommended. 


Discuss your lubrication problems with your Dearborn repre- 
sentative or write us. — 


Dearborn Chemical Company 
Established 1887 
310 South Michigan Avenue, Chicago 
205 East 42nd St., New York City 
2454-2464 Dundas St., West Toronto 
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Don’t let pipe-thread leaks 
give you a bad reputation 


F leakage at pipe joints streaks 
the wall, discolors the pipe cover- 
ing, causes some of it to loosen and Y 
fall off, and keeps the floor wet and 
mussy, your superior is justified in 
believing that you let more serious 
faults exist. 


Any Engineer can stop leaks at 
threaded joints quickly, perfectly 
and permanently by applying 
Smooth-On No. | in a Smooth-On 
Clamp. The job is done in a few 
minutes, at small cost, without the 
delay of taking down the line and 
remaking the joints. When the 
pipe covering is replaced the repair 
cannot be seen. 


SMOOTH-ON Clamp 
on a threaded fitting 
and below on a 
flanged joint. Noin- 
terference with bolts 
or nuts. Note small 
space occupied by the 
clamp. 
Smooth-On Clamps are excellent 


for repairing leaks at any pipe-thread 
joint on steam, gas, air, oil, ammonia, 
alkali and water lines. The Smooth- 
On Handbook tells you how to place 
and fill the clamp and how to make 
about 200 other simple practical and 
profitable repairs with Smooth-On. 


If you would be prepared for stop- 
ping pipe leaks and for te other 
quick repairs at breaks, joints, open 
seams, etc., keep a supply of Smooth- 
On No. | and a few Smooth-On Clamps 
of various sizes in your store room, 


and get a copy of the Smooth-On 
Handbook for your desk. 


Mail the coupon for the Smooth-On Handbook and 
get Smooth-On Clamps in pipe sizes from *%-in. to 12-in. 
and Smooth-On No. | in 1-lb. and 5-lb. cans or 25-lb. or 
100-lb. kegs. If your dealer can’t sup- 
ply you, write to us. 


SMOOTH-ON MFG. CO., Dept. 56,570 Com- ® 
munipaw Ave., Jersey City, N. 4 


y_of the SMOOTH-ON HAND. 


0 send c 


K 2\st 
1B i 


é 
all bad 
See our dete 
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GRAPHITE 
GREASE 


FOR GEARS WIRE ROPES 
CHAINS PUMP PLUNGERS 
HYDRAULIC PRESSES ETc. 


Doubly Sure Lubrication 
in Hard Service. ... 


Slow speeds, heavy pressures, exposed ipment— 
there is need for just such protection—the kind 
that is inherent in Dixon’s Waterproof Grease. 


For in this DIXON product, a lubricant is available 
which combines the highest grade stock with 
Dixon’s Flake Graphite. Each is a lubricant in 
itself. Together, they provide double insurance of 
better lubrication: 


Flake Graphite increases the efficiency and endur- 
ance of the lubricant. It comes between the rub- 
bing surfaces and stays there, taking the wear which 
would otherwise come to the metals in contact. 


For heavy rolls and bearings as well as for gears, 
chains, etc., Dixon’s Waterproof Graphite Grease is 
the solution to many a hard lubricating problem. 
Its ability to withstand washing off makes it especi- 
ally effective as a lubricant for the water ends of 
pump plungers, elevator plungers, etc. 


Send a trial order for this waterproof graphite 
lubricant—and be assured of utmost safety in your 
heavy duty lubrication. Or, write for Circular 
No. 100-W. 


Other Dixon Graphite Products 


Flake Graphite Graphite Seal 
Graphite Cup Grease Pipe Joint Compound 
Solid Belt Dressing Industrial Paint 


JOSEPH DIXON CRUCIBLE CO. 


Established 1827 


Jersey City New Jersey 
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NDIVIDUALIZED WARMTH 
TO FIT EACH ROOM 


Sylphon Automatic Radiator Valves assure a better gen- 
eral heating for any building—because they prevent. 
fluctuating room temperatures, one common cause of fuel 
waste. The Sylr‘:on Automatic Radiator Valve is made 
to do just one job—and does it. Sensitive to the slightest 
temperature changes of the surrounding air—it steadily 
holds the warmth of any one room at exactly the degree 
most satisfactory to the occupants. Once its marked ther- 
mostatic head is set at ‘“‘Hot,’’ ‘‘Medium,”’ or ‘‘Cold’’ 
there the temperature stays. Practically the entire ther- 
mometer range of comfort may be scaled for the individual 
warmth selection and once set all further radiator atten- 
tion is avoided. Sylphon Automatic Radiator Valves 
positively eliminate uneven, injurious and wasted heat 
for Factory, Office Building, Apartment or Home. 


A COMPLETE RADIATOR CONTROLLING DEVICE 


The Sylphon Automatic Radiator Valve is a combination packless valve and temperature 

control unit. Its motor element is the dependable Sylphon Bellows. It has no electrical 
or mechanical accessories to get 
out of order. Easily installed and 
inexpensive hi and engi- 
neers specify it with full confi- 
dence in its lasting efficiency. 
It is fully described (both types 
—angle and globe) in our illus- 
trated printed matter which will 


ULTON 


Bulletin XM-250. 
SYLPHON (0. 

KNOXVILLE, 
Representatives in all Principal Cities in U. S. A.—Euro 


TENN.,U.S.A. 
Representatives, Crosby Valve and Eng. €o., Ltd., 41-2 
St., London, W. I., Eng.; Canadian Representatives, 
Bres., Ltd., 140 St. Montreal, Que., Canada 


oley 
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The EMPIRE Positive Displacement design, oa 
operated by an oscillating piston. Different Beis 
from every other oil meter. Easy to install, | ne 


simple to run, cheap to maintain. On the 


market for over forty five years, and never sur- | 
M | RS passed for lasting accuracy. | 
EMPIRE meters will stand up under hard = 


usage for years, with very little operating labor 
or expense. They are made in all sizes, from 54 
inch to 6 inches, in both standard and high 
pressure types. Special types for special service. 


Our engineers are ready at all times to study 
your requirements carefully, and to recom- es 
mend, if you wish it, the style and sizeof meter | ties 
that our experience has found most satisfactory ~ 
under similar conditions. 


Send for EMPIRE circular No. 125-A 
which contains particulars and illus- 
trations, and an ing form for 
your convenience should you want 
further information by mail. 


NATIONAL METER COMPANY 
299 Broadway, New York, N. Y. 


Branches in all principal cities 


HARDNESS TESTING 
should be done with up-to-date equip- 
ment. You cannot afford to experiment 
or entertain false claims. The Sclero- 
scope is universally approved and in 
general use. Its advantages are com- 
plete portability and adaptability to 
testing. 

1. On highly peatnenet and tempered steel. 
2. On very soft meta 3. On very thin 
eces. 4. On Bsa “of unlimited size. 


Specify Ashton 
Pop Valves and Gages. ed 

A QUALITY PRODUCT 
with a record of over 50 years | 


On finished surfaces without visible in- 
jury. 6. Without painfully fatiguing op- 
erators. 7. With interagreeing results. 
8. Reliable in hands of non-technical help. 
9. Obtains reliable readings on unfinished 
surfaces. 

We also make the Durometer and Elas- 
tometer. For measuring the hardness and 
Elasticity of Rubber. 
ulletin R-2 Free on Request 
Send for our latest booklet on Hardness 
Testing— Mailed free 
The Shore Instrument & Mfg. Co. 
Van Wyck Ave. & Carll St. 
Jamaica, New York, N. Y. 


Scleroscope Modei C-2 


of dependableserviceon high- 
pressure power plantinstalla- 
tions. 


Send for our 19204 
Catalogue No. 18 Mechanical 


The Ashton Valve Co. 


BOSTON NEW YORK CHICAGO 
SAN FRANCISCO 


Builders of the Venturi Since 189/" 


BUILDERS IRON FoUNDRY 
Coppin St. ProviveNce,R.I. 


TYPE M TYPE Y 
VENTURI VENTURI DIAPHRAGM 
METER METER “VENTURI” Registered METER METER 
BULLETIN 190 BULLETIN 233 BULLETIN 236 BULLETIN 234 


. 
| II | | 
} ry. \ 
| 
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THE NATION'S 
TECHNICAL 
EMPLOYMENT MARKET— 


, Is brought to your 
door through the Engineering Socie- 
ties Employment Service. 


You do not have 
to take the “best you could get” 
from a limited local market. 


You can procure 
the right man for the job by 
availing yourself of the service 
and resources that are proffered 
without cost to you. 


Send your requirements 
to the nearest office of 


THE ENGINEERING SOCIETIES EMPLOYMENT SERVICE 


NEW YORK OFFICE CHICAGO OFFICE SAN FRANCISCO OFFICE 


Walter V. Brown, Manager A. Krauser, Manager Newton D. Cook, Manager 
31 West 39th Street 205 West Wacker Drive Room 715, 57 Post Street 
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Let Us 
Send You 
This Book 


“Flexible Couplings,” the 
Poole Hand Book, has 
evoked favorable com- 
ment from all quarters. 
And no_ wonder—it’s 
chock - full of the most 
valuable kind of infor- 
mation on this subject. 
Forty pages—each con- 
taining my x hint or 
disclosing a new fact. 
Your request on your 
letterhead brings it, and 
there’s no obligation. 


DOLE.“ ENGINEERING & MACHINE CO 


BALTIMO® 


This is the Poole Flex- 

ible Coupling, with a 

range of features and 

superiorities that set a 
new standard in coup- 

ling efficiency. Our 

Hand Book, of course, 

gives the full details. 


Poole Engineering & Machine Co. 


Baltimore, Maryland 


Oilers 


our 


prices, 
quality 
and 
regardless | prompt 
service, 
will 
interest 
you. 


Send for Catalog No. 22 


GitsBros.Mfg.Co. 
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FREE YOU 


e This Valuable Book on 
the Efficient Speed Control of 
Production 
Machinery 


Every plant superinten- 
dent, every plant owner, 
every engineer and every 
machine designer should 
have a copy of the first 
edition of this valuable 
book—a complete and 
authoritative source of 
information on the most 
efficient methods for 
speed regulation of in- 
dustrial machinery. 

The development of 
the need for infinite speed 
regulation . . . the quali- 
fications of speed control 
equipment .. . the ad- 
vantages of the REEVES 
Variable Speed Trans- 
mission .. . a list of typi- 
cal applications in various 
major industries, naming 
the machines and plants 
in which they are in daily 
use ... a brief descrip- 
tion and illustration of 
every type of REEVES 
Transmission . . . conve- 
nient charts and tables for the engineer . . . a complete 
Service Manual covering the installation, operation and 
maintenance of REEvEs Transmissions . . . these and 
other valuable facts are combined in this convenient, 
compact, bound book for ready reference. 

Regardless of the type of product that you manufac- 
ture, this book will be of great interest and value to you. 
Clip the coupon below and send for your own copy today. 
If you do not use the coupon, be sure to specify Hand- 
book No. G-12. 


This book is being distributed only to those who request it 
REEVES PULLEY COMPANY, Columbus, Indiana 


Manufacturers of the Reeves Variable Speed Transmission 


REEVES PULLEY COMPANY, Columbus, Indiana 
Please send me a free copy of your new Hand- 


book No. G-12. 


. 
| COUPLINGS | 
| 
| 
= 
4 
= 
= 
== 
| Hawthorne Station Chicago | 
. 
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FLEXIBLE SHAFTS AND EQUIPMENTS 
Type-RF.-M4-4 HP Vertical Type-M7A-144 HP 


N. A. STRAND & 
CHICAG 


EVERY APPLIANCE 
FOR THE 
MECHANICAL 
TRANSMISSION 


OF POWER 
BY BELTS OR ROPES 


T. B. WOOD’S SONS CO. 
CHAMBERSBURG, PA. 


New meer Branch and Warehouse 
624 Main Street 
Cambridge, Mass. 


Southern Office 
312 Masonic Temple 
Greenville, S. C. 


GEARS—WORMS— CAMS 


THE HARTFORD SPECIAL MACHINERY Co. 


269 HOMESTEAD AVE. HARTFORD, CONN. 


HINDLEY TYPE 
OF WORM GEARING 


FOR LOADS AND CONDITIONS OF 
SERVICE TOO SEVERE FOR WORM 
GEARING OF THE COMMON TYPE. 


ALBRO-CLEM WORKS 


OF THE 


ATLANTIC ELEVATOR CO., INC. 


PIONEER DEVELOPERS AND MANUFACTURERS 
OF HINDLEY WORM GEARING IN THE U. S. 


ERIE AVE. & D ST., PHILA., PA. 


MORSE 


Silent Chain 

Drives Give 

Trouble-Free 
Operation 


MORSE CHAIN CO., ITHACA, N. Y. 


Manufacturers of Morse Silent Chain Drives, 
Flexible Couplings and Chain Speed Reducers. 


BRANCHES IN PRINCIPAL CITIES 


OPPORTUNITY ADVERTISEMENTS 


If you desire capital or have it to invest; if you have 
a@ patent for sale or development; if you have on hand 
used machinery for disposal, or if you want such equip- 
ment; if you have copies of publications, or a set of 
drawing instruments to dispose of; in fact, a to 
be offered that somebody else may want, or anythin =| 
wanted that somebody else may have—use a classifi 
advertisement in the Opportunities Section in MEcHAN- 
ICAL ENGINEERING for quick results. 


RATE 
60 cents a line; 50 cents a line to members of A.S.M.E. 
(Minimum insertion, 5 lines; Maximum, 20 lines. No 
display matter carried.) 

Address 


The American Society of Mechanical Engineers 
29 West 39th Street New York, N. Y. 


Worm Gear 


SPEED REDUCERS 


Also spur, worm, bevel and mitre Sout neon 


gears, semi-steel pulleys, 
flexible couplings 
WRITE FOR GENERAL CATALOGUE 


W.A. JONES FOUNDRY & 
MACHINE CO. 
4401-4451 W. Roosevelt Road 
Chicago, Ill. 


DeceMBER, 1930 
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Patent License Available for the manufacture of 


SCHWARTZKOPTE VARIABLE HYDRAULIC GEAR 
in United States. oe | 


License is available under U.S.A. Patent 
No. 1688968 for manufacturing the 
ideal drive for paper-making machines, 
calenders, etc. in United States. 


This gear drive is at present being made = a 
by leading manufacturers in Germany and 7 


France in sizes from 30 to 300 HP. 


Paper machines and calenders equipped ee 
with this drive are being operated sf 
Germany, France, Italy, Norway, Swit- 
zerland, and Czechoslovakia. 


Those securing license may avail them- 
selves of all plans and experience of 
oresent manufacturers. 


For detailed,information 
apply to 


A. HUWILER, Dipl. Ing. as 
Chaussee Str. 23 
Berlin, N.4, Germany. 
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Electro-hydraulic Steerer 


FOR THIS POWERFUL STEERER 
THE HELE-“SHAW PUMP 


At sea, where absolute reliability is essential, the Hele-Shaw Pump 

is found on the largest naval and — vessels, actuating pow- 

erful electro-hydraulic steerers and other machinery. The husky 

machine shown above is an electro-hydraulic steerer built by the 

American Engineering Company. A duplex drive, with two Hele- 
haw Pumps, is its characteristic feature. 


American Fluid Motors Company 
2414 Aramingo Ave., Philadelphia, Pa. 


ting Power hom @ 1200 tp. 


x 154 
Fe 


DecEMBER, 1930 


MECHANICAL ENGINEERING—ADVERTISING SECTION 155 


of floor space is covered by this} 


Reduce the cost of handling materials and increase your plant 
Transporting through the 
air does away with necessity of clear aisles—giving more space 
for work—no wear and tear on floors, eliminating costly repairs 
and renewals—increases safety because it is mechanical with 
large overload factor and does away with gangs of men, rigging, 


production by utilizing the ceilings. 


tackle, etc. One man does it all safely and quickly. 


Between capacities of 500 pounds and 100 tons ARMINGTON 
cranes will meet your needs in faster material handling. Let 


us have your inquiries. 


THE ARMINGTON ENGINEERING CO., Euclid, O. 


BALL BEARINGS 


THE FAFNIR BEARING COMPANY, NEW BRITAIN, CONN. 


DESIGNED AND MADE TO EXACTLY ™ 
MEET LOCAL CONDITIONS —— 


SEND FOR DATA 


44 YEARS or SUCCESSFUL EXPERIENCE 


BALL AND ROLLER 


BEARINGS 


LIGHT DUTY—HEAVY DUTY 


BALL THRUST 
BEARINGS 
ROLLER THRUST 
BEARINGS 
JOURNAL ROLLER 
BEARINGS 
SPECIAL BEAR- 
INGS TO ORDER 


STANDARD SIZES OR MADE TO ORDER 
Any quantity—one bearing or one thousand 


CATALOG UPON REQUEST 


THE GWILLIAM COMPANY 


360 Furman Street, BROOKLYN, N. Y. 
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On Skinner Oil Reclaimers 


BRISTO SET SCREWS 


HE Skinner Automotive Device Co. 

have built up their success upon the 
practical application of economy in oper- 
ation, and the economical performance 
of the Skinner Oil reclaimer is written 
into the records of many users. 


Skinner Standardizes on Bristo 
Safety Set Screws 


They found that the patented dovetailed 
flute design of the Bristo socket and 
wrench resulted in a perfect grip, giving 
a quicker, tighter set than is possible 
with any other set screw made. 


The centripetal force (toward the center) 
imparted by the perfect grip of wrench 
in socket, prevents flaring, splitting or 
‘*rounding out.’’ No pressure, sufficient 
to firmly set the screw, will ever break a 
Bristo. In place of spreading the socket, 
abnormal pressure tends to contract it. 


Bristo Safety Set Screws set up solid and 
hold in moving parts, save assembling 


analyss of 


slerence that, at 100 degrees, the visconty 
Skonner Renewed Oil was slightly higher. And, remember— 


T™ 
galloal 

‘What does motor lubrication cost you? Tell us approximately 
what you are paying for new o:l—your power rate per kilowatt 
howr—and the number of gallons drained per year. 


We'll gladly tell you how mach money you can save! 


2229 Dalzelle, Cor. 14th, Detroit, Mich. 


SKINNER OIL RECLAIMER 


One of a series of business paper 
advertisements now running on 
Shinner Oil Reclaimers 


time, assure a 
greater meas- 
ure of service 
to your cus- 
tomers, im- 
prove the ap- 
pearance of 
your product, 
increase its 
efficiency, and 
—cost you no 
more than 
ordinary set 
screws. 


We will gladly 
send you sam- 
ples of Bristos 
in the sizes de- 
sired. Write 


Dept. AR. 


THE BRISTOL COMPANY, 
WATERBURY, CONN. 
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Sampling a melt of Roebling Acid Steel 
for laboratory check 


the open-hearth furnaces in the 
Roebling steel mill and you will see the 
pictured procedure repeated time and time again. 
It is sampling the melt for a chemical check in 
the laboratory. 


Wire rope can be no better than the steel of which 
it is made. For Roebling ‘Blue Center” 
Wire Rope the acid steel must measure 
up to exceedingly high standards. Its 


ROEBLING 


quality is closely controlled in small open hearth 
furnaces, and it is repeatedly subjected to a care- 
ful chemical check. 


Hundreds of thousands of feet of Roebling 
“Blue Center” Steel Wire Rope are produced 
yearly by the most modern of production meth- 
ods. But it is old-fashioned thorough- 
ness that protects its quality every step 
of the way. 


WIRE ROPE 


“BLUE CENTER” 
STEEL 


ee 
is 
| 
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hangs in the balance 


WHEN 
$1,500,000 


must rule! 


FORTUNE is tied up in this gigantic 395 ton 
A stator of the 160,000 K. W. generator for the 
N. Y. Edison Co. Hoisting it, and then safely lower- 
ing it into place, was a job to be entrusted only to 
a rope whose mettle was above suspicion—to 


Roebling “Blue Center” Steel Wire Rope. 


There are sound reasons for the confidence 


ROEBLING 


which engineers place in Roebling Rope. Its pro- 


duction is controlled with scrupulous care every step 


of the way, from furnace to shipping room. Old- 
fashioned thoroughness prevails throughout the 
Roebling mills— it is the creed of every department. 
JOHN A. ROEBLING’S SONS COMPANY 


WIRE...WIRE ROPE...WELDING WIRE...FLAT WIRE 
COPPER and INSULATED WIRES AND CABLES 


TRENTON, N.J. Branches in Principal Cities 


WIRE ROPE 


“BLUE CENTER” 


STEEL 
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O industry stands still—each year new products are brought ex 

forth—new features are incorporated in old models and new 
standards of performance and efficiency are reached. This is the result BS 
of constant striving for leadership and is the foundation of any manu- 
facturing success. 


{ 


The fact that thousands of manufacturers—those who are recognized ay 
as the most progressive in their industries—are now using Shakeproof . 
Lock Washers on their products is proof that this positive locking 

method is contributing to industrial progress. The twisted steel 

teeth of Shakeproof bite into both the nut and work surface and only 

applied force can release their hold. This means absolutely tight 

connections that cannot shake loose and makes possible the new 

high standards of performance that so many industries have attained. 


Test Shakeproof Lock Washers on your product and you will im- % 
mediately realize the great benefit they bring you. Improved per- sagt 
formance—lower assembly costs and fewer customer complaints are is 
certain when your product is Shakeproof equipped. Free samples of any 

type and size will be furnished on request—send for a supply today! 


1,418,564 
1,604,122 
1,697,954 
Other patents 


Lock Washer Company * 


{Division of Illinois Tool Works} 
2511 North Keeler Avenue, Chicago, Illinois 


= 
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FARREL-BIRMINGHAM 


OMPANY INC. 


302 MAIN STREET, ANSONIA, CONN. 


Rolling Mills and 
Metal Working 


Machinery 


Rolls j Straight-Sided, Single and 


Rolling Mills ara Crank Tie Rod 
Blockers, Coilers resses 
Slitters, etc Press-Brakes 


Knuckle-Joint Presses 


Hammers and 
Automatic Lifters 

Blast Gates 

Special Machi 


For more complete data— \ 


See A.S.M.E. MECHANICAL CATALOG 


Engineering or Performa Data, with list of 
installations end 
on request. 


NEW RECORDS FOR PRODUCTION AND PRECISION ARE 
MADE ON FARREL-BIRMINGHAM MACHINES. 
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Hartness Flat Turret Lathe 
Fay Automatic Lathe 
Hartness Automatic Die 
Hartness Comparator 
Flanders Ground Tap 
Hartometer Screw Thread Gage 


JONES & LAMSON 
MACHINE COMPANY 


SPRINGFIELD 
VERMONT 


MONEY-SAVING in manufacturing must go beyond 
good intentions and general plans. It must get down to 
cases — at individual machines. It must be specific in 
checking-up output, in setting standards 


TLCS. 


Veeder-Root has the Counters for a// your machines. 
Whatever they are, their production will register 
accurately, automatically on these Counters. And their 


production will respond to your needs 


for more product per machine operator. Noeddiu- 2d | nema se for reducing costs. Ask us — specifically! 


METAL INDUSTRIES AUTOMOTIVE 


PUBLIC UTILITIES FOOD INDUSTRIES 


PRINTING TEYTILE INDUSTRY RETAILING 
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ALLEN Socket Head 
Shoulder Screws 


in standardized sizes 


DESIGNERS and Die Makers can now utilize 
standardized ALLEN Shoulder Screws to re- 
place weak machine screws in their product. 
All essential sizes in stock —to fit all practical 
needs in machine design. * * Tensile strength 
175,000-200,000 lbs. per square inch, more 
chan twice the test for machine screws. * * 
Why not plan your designs with our Speci- 
fication Tables before you ? 


Write for these tables of dimensional data, prices 
and other particulars. 


THE ALEEN COMPANY 


HARTFORD, CONN. U.$.A. 
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Modern 
DOUBLE CRANK PRESSES 


NIAGARA 


RUE e fronton design and construction make these Niagara presses 
favo where fast production, economy of operation a accuracy 
of work are factors of prime importance. They are used for operat- 
ing large cutting, punching, bending, 
stamping and forming dies. 


Write for bulletins on 
all types of Niagara 
esses. ive us the 
data on your press 
operations and let 
iagara ineers 
sive th nefit 
fex- 

2 in the ap- 
plication of presses 
to production work. 


NIAGARA MACHINE & TOOL WORKS 
637-697 Northland Ave. Buffalo,{N. Y. 


New York City Philadelphia Pieces 
50 Church St. Elverson Bldg. Park Bldg. 


MEET NEW PRICE!ILEVELS 


By having your sheet metal parts made by 
skilled mechanics, specially trained to give 
you parts of exact proportions. We believe 
we are better equipped to make 


SHEET METAL PARTS 


neater and at a lower cost than most plants 
are now doing with their own shop. You 
are under no obligation when you submit 
blue print or pencil sketch for prices. 


THE BREESE BROS. co. 
Cincinnati, Ohio 


AKERS OF 
TOTE BOXES SHOP BOXES 
—PICKLING 
FABRICATORS O 
STEEL—IRON_ BRASS COPPER 
—MONEL METAL 


Requiring 
Stamping—Forming—Drawing 
Blanking—Punching 


See Data A.S.M.E. Mechanical Catalog, 
McRae Hendricks and Thomas Catalogues 


a 
= 

— 


faultess sraitt 


Structure 


facilitates heat treatment 
May we 
have your inquiries? 
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Fdgewater Weldless Rolled Steel 


© Edgewater Steel Company~Pittsburgh,Pa. © 


rolled to 
contour 


daves machine work 
Size range 
5 to 144 inches outside diameter 


— 


14% DIA. 


CoverRED WE LpING Rops 


UASI-ARC Electrodes are unequalled for boiler welding 

or other work subject to stresses at high temperatures 
and for joints requiring high resistance to shock and fatigue 
caused by alternating stresses. Write for technical folders 
describing the unique features of Quasi-Arc Welding. 


QUASI-ARC INCORPORATED 
11 West 42nd St., New York 
Representatives in 27 of the World’s Largest Industrial Centers 


A Sample of 
Case-Harden- 
ing by the 


Gas Process 
ARE YOU SATISFIED? 


You will be—if you send your work to us—Case- 
Hardening — Hardening — Annealing — Tempering — Gun 
Metal Coloring, Ete. 


AMERICAN METAL TREATMENT CO. 


ELIZABETH, N. J. 
See Our Data in 1930-31 A.S.M.E. Mechanical Catalog 


DETROIT ELECTRIC FURNACES 
‘JHE STANDARDIZED MELTING MACHINES 
BRASS 
BRONZE 
COPPER 
ALUMINUM 
GREY IRON 


Detroit Electric 
Furnace Co. 


825 W. Elizabeth St. 
Detroit, Mich. 


CANN & SAUL STEEL CO. 


WELDLESS RINGS, GEAR BLANKS, SPINDLES & SHAFTS 
SMOOTH FORGED OR ROUGH MACHINED 


IRON VALVE SEAT RINGS 
STAINLESS) STEEL VALVE STEMS 
MONEL METAL FOR PUMP ROD: 
NITRALLOY PISTONS 
NICKEL STEEL PIPE PLUGS 


SPECIAL FACILITIES FOR HEAT TREATING 


FORGED STEEL PIPE FLANGES 
ROUGH ALL TYPES 125-250 LB. 


NEW STANDARDS 
MACHINED STOCK SHIPMENTS 409 699. 900, 1350 LB. 


OPEN HEARTH & ALLOY STEEL FORGINGS 


Plant Main Office 
ROYERSFORD, PA. PHILADELPHIA 
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ANUFACTURERS whose watchword 

now is “Economy Everywhere” will 

find food for thought in the statement of 

an industrial corporation, world-famous 

for economical methods, that the value of 

the material it scraps equals one-half its 
annual labor cost. 

In any industry, the commonest and 
most costly item of waste is machinery 
discarded because it is worn or damaged. 
It is in the reclamation of such machinery 
that oxy-acetylene welding can save money. 


Take the 
Serap Pile 
Your 

Payroll 


Oxwelding is the only repair process that 
makes the parts repaired as strong as, or 
stronger than, they were when new. 

Through regular use of oxwelding, scores 
of progressive manufacturers are saving 
from one hundred to one thousand dollars 
a month in replacement charges. 

The process is simple, adaptable to hun- 
dreds of jobs. The equipment is surpris- 
ingly low in cost. If your program does not 
already include oxwelding, it will pay to 
investigate this process today. 


EVERYTHING 
Ox 
FOR XWELDING 
AND 


THE LINDE AIR PRODUCTS COMPANY, THE PREST-O-LITE COMPANY, INC., 
OXWELD ACETYLENE COMPANY, UNION CARBIDE SALES COMPANY, 


Units of UNION CARBIDE AND CARBON CORPORATION 


General Offices...New York[I]q@Sales Offices...In the Principal Cities 


DISSOLVED ACETYLENE 


arrsueruits 65 Linde plants, 48 Prest-O-Lite plants, 174 Oxygen Warehouse stocks, 156 Acetylene Warehouse stocks 
42 Apparatus Warehouse stocks, 245 Union Carbide Warehouse stocks 


UNION CARBIDE & 
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Scientific Research 
discovers new knowledge 


Scientific Libraries make this knowledge available 


Contribute 
to the Support of 


ENGINEERING FOUNDATION 
and 
ENGINEERING SOCIETIES LIBRARY 
and help 


The Joint Research to Stabilize Business 
Organization of ... 


American Society of Civil Engineers 

American Society of Mechanical Engineers 

American Institute of Electrical_Engineers 

American Institute of Mining and Metallurgical Engineers 


ME 12-30 
Committ 


Chairman N- ¥- 
mons, New yor unda- 
A. Sime oth ecring 
colonel 29 West 3 ¢ the Bnginds for R 
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CUT OUT AND MAIL 
THIS COUPON TODAY 
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DRYSYS Equipment includes: 
Finishing Room Equipment for all 
wood and metal products; Drying 
and Baking Ovens with trucks, 
racks, conveyors, washers, etc.; 
Foundry Core Ovens; Dry Rooms 
for high or low temperature; Air 
Conditioning Equipment; Indus- 
trial Furnaces; Heating Units for 
gas, oil or steam. 


Descriptive literature 
on request. 


DRYING SYSTEMS 
I8I2 Foster Chicago.Hlinois 


SPECIALIZED CONSULTING SERVICE 
in ALL BRANCHES of the ENGINEERING FIELD 


The cards of Consulting Engineers appearing on 
pages 166, 167, 168 and 169 serve as an index 
to professional service in the mechanical field. 
Specialized service may be obtained through this 
section on such subjects as 


Accounting Industrial Plants Production 
Appraising ection Refrigeration 
Combustion hinery Designing Research 
Construction a 
Copyrights anufacturing Methods 
Cost Systems 

Designi Patent 

Electri Plant 
Foundries Power Plants 

Heating and Ventilating Power Transmission 
Hydraulic Work 


Tool Desi 

Teele 
Water Purification 
Water Supply 


ENGINE FOUNDATIONS | 


Responsibility for engine vibration is too 
often placed on the engine manufacturer. 
When vibration developes, endless ad- 
justment is usually of no avail. Investi- 
gation will sometimes prove that the 
building structure or the foundation are 
at fault. The Engineering Department 
of The Korfund Company has compiled 
data on the “‘isolation of vibration’’ in 
engine foundations. These bulletins, 
consultation, or advice are available 
without obligation. 


THE KORFUND CO., Inc. 
235 East 42 St., New York, N. Y. 


Representatives in all principal cities 
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AN ENGINEER’S PENCIL... ELDORADO is an engineer’s 
pencil, manufactured for his exacting needs with the high- 
est degree of craftsmanship. It provides expert assistance 
in the planning of those projects which, from the humblest 
jig to the proudest bridge, insure civilization and progress. 
Send for a free enginee~’s kit of ELDORADO pencils. _Joseph Dixon 
Crucible Company, Dept. 100J, Jersey City, - - - 


(Above) Earl Horter’s second ELDORADO drawing of the new Hudson River 
Bridge, now in the process of having its finishing touches put to it. Reduced 


greatly here because of space limitations. 


DIXON’S ELDORADO 


“THE MASTER 
DRAWING PENCIL” 


When there is a big job on the boards 
you appreciate more than ever the utter 
reliability and precision of Weber Draw- 
ing Instruments and Materials. 

This quality 1 line of room prod- 
ucts — the 
and architects than fifty years 

strumenis, imeters, 

inets and pers 
professional purpose. 


Order thro our 
house or supply 


F. WEBER CO., Ine. 
1220 Buttonwood St., Philadelphia 
BALTIMORE ST. LOUIS 


WEBER 


Drawing Instruments Materials 


Specify Weber 


WATERPROOF _<G™ 
NG INKS 
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Advertising 


Alkali 
Ahiqvist, Harald 


ic.) 
Scofield Engines ing Co. 


Arc Welding 
Kinkead, Robt. E. 


Architects 


Audits 
Wellington & 


—Industrial 
Wellington & 


Blast Furnaces 
Eennedy, Julian 


Buildings 
—Industria) 


Allied Gas 


Dyer wee 

Main, Chas. T. (Inc.) 

Murray, Thos. E. (Inc.) 
—Office 


Allied En (Inc.) 
Murray, Thos. E. (Inc.) 
Chemical 


Willard 


Pitkin, (Inc.) 
Rice, Cyrus Wm., & Co. 


Chemists 
Pitkin, Lucius (Inc.) 


Civil 
Battey & Kipp (Inc.) 


Concrete Structures 
Scofield Engineering Co. 


Constructing 
Ambursen Construction 
Co. (Inc.) 
& 
iter, 
(Inc.) 
Murray, ae E. (Inc.) 


Consultation 
Battey & Kipp (Inc.) 
Hires, Castner & Harris 


wald, A 
Main, Chas. T. 


Cost Accounting 
Kent, Willard 


Sve, Wella 
Scovel, gton & 


Dams 
Ambursen Construction 
Co. (Inc.) 
Electrical 
Battey & Ki Inc. 
Sargent & Lundy 


Engin.s, Heavy Oil 
—Aircraft 
Attendu, A. C. 
—Automotive 
Attendu, A. C. 
—Marine 
Attendu, A. C. 


Examinations & Reports 


Battey & Kipp (Inc.) 
, Hannah, Frederick A 
* Hires, Castner & Hanis 


Langewald, A A.A. Jr. 
Main, Chas. T. (inc.) 


Factories 


Castner Harris 

Chas. T. (Inc.) 
— Management 

Berger, George G. 
—Organization 

Clark, Wallace 

Wellington & 


Forge Shops 
Moore, W. E., & Co. 


Foundations 
Main, Chas. T. (Inc.) 


Fuel 
Langewald, A. A., Jr. 
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Furnaces 


—Electrical 
Moore, W. E., & Co. 


Glass Working Machinery 
Eisler, Chas. 


Heat Treating 
Pitkin, Lucius (Inc.) 


Heating 
Stevens, John A. (Inc.) 


Heating & Ventilating 
Gerdes, Theo. R. N. 


Hydro-electric Develop- 
ments 
Ambursen Construction 
Co. (Inc.) 
Main, Chas. T. (Inc.) 


Industrial 
Battey & Kipp (Inc.) 
Bedaux, Chas. E., Co. 
Berger, George G. 
Clark, Wallace 
Hannah, Frederick A. 
Haynes Corporation 
Lewis, Warren B. 


Industrial Plants 
& Kipp (Inc.) 


Industrial Processes 
G. 
aynes Corporation 
Hires, Castner & Harris 
(Inc.) 
Hoopes, P. R. 


Inspection 

—Electrical Equipment 
Electrical Testing Lab. 

—Gas Works Material 
Conard & Buzby 

— Machinery 
Hires, Castner & Harris 

(Inc.) 

—Water Works Material 

Conard & Buzby 


Investigations and Reports 


Allied Engineers (Inc.) 
Battey & Kipp (Inc.) 


Lighting 
Stevens, John A. (Inc.) 


Management 
Allied Engineers (Inc.) 
Bedaux, Chas. E., Co. 
rent. Willard 

Co. ( 

Clark, Wa!. 
Hannah, ‘Frederick A. 


Lewis. 
Scovel, ‘Wellington & 


Mechanical 


Battey & Kipp (Inc.) 
Brinton, Willard C. 


Nikonow, J. P. 
Sargent & Lundy 


Metallurgists 
Pitkin, Lucius (Inc.) 


Mill Architects 
Carey, ae L. 
Main, Chas. (Inc.) 
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CLASSIFIED INDEX 


Card announcements of the Engineers listed below will 
be found alphabetically arranged on the following pages 


Oil Property Development 
Roberts, C. B., Engi- 
neering Co. 


Oil Refineries 
Roberts, © B., Engi- 


neering 


White, J. C., Engrg. 
Corp’n 


aynes Corporati 
Scovell, Wellington & 


Paper and Pulp 
Carey, James L. 


Patent Attorneys 


Buck, Sterling P. 
Cohen, Harry 

Gottlieb, Edward 
Kent, Everett E. 


Patent Experts 
Buck, Sterling P. 
Cohen, Harry 
Gottlieb, Edward 
Kent, Everett E. 


Patent Investigations 


Buck, Sterling P. 
Cohen, Harry 

Gottlieb, Edward 
Kent, Everett E. 


Patent Lawyers 
Cohen, Harry 
Kent, Everett E. 
Nikonow, J. P’ 


Patent Solicitors 


Buck, ms 
en, Harry 
Kent, Everett E. 


Petroleum 
Roberts, C. B., Engi- 
neering Co. 
White, J. G., Engrg. 
Corp’n 
—Analysis 


Roberts, C. B., Engi- 
neering Co. 


Pipe Lines, Oil and Gas 
White, J. G., Engrg. 
Corp’a 


Powdered Coal 
Dyer, W. E. S. 


r 
166 
(Inc.) Hoopes, P. R. 
- Hoopes, P. R. Main, Chas. T. (Inc.) : 
Kennedy, Julian Pitkin, Lucius (Inc.) 
é White, J. G., Engrg. 
| 
Appraisals 
Battey & Kipp (Inc.) 
et, Langewald, A. A., Jr. 
ttey pp (Inc.) Bedauz, Chas. E., Co. I 
i Hires, Castner & Harris Berger, George G. 
(Inc.) Kent, Willard 
—Plant Co. (Inc.) 
Hires, Castner & Harris lark Wallace 
Mechinery Designing 
Hires, Castner & Harris 
(Inc.) 
Hoopes, P. R. 
— 
e Hires, Castner & Harris 
Berger, George G. urray, Thos. E. (Inc. 
Hoopes, P. R. 
th Kennedy, Julian 
Kidde, Walter, Con- 
Corp’n 
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Power Generation 
Stevens, John A. (Inc.) 


Power Plants 
Allied (Inc.) 
Dyer, W. E 


Main, Chas. T 


Ww. 
Murray, Thos. 
Myers, David Moffat 
ohn A. (Inc.) 
ebster 
White, J. G., Engrg. 

Corp’n 


Langewald, A. A., Jr. 
Myers, David M 


— Management 
Myers, David Moffat 


— Operation 
Myers, David Moffat 


Production 


Bedaux, E., Co. 
Clark, Wallace 
Lewis, Woon B. 


Public Utilities 


Scofield Engineering Co. 
Stone & Webster 


Publicity, Technical 


Pumping Stations 
Worden, E. P. 


Railroad Electrifications 
Allied Engineers (Inc.) 


Research 
Hires, Castner & Harris 
(Inc.) 


Standardization 
Berger, George G. 


Steel Forging Plants 
Kennedy, Julian 


Steel Structures 
Scofield Engineering Co. 


Testing 
—Electrical 
Electrical Testing Lab. 


—Labora 
Electrical Testing Lab. 
itkin, Lucius (Ine) 


Valuation 
Main, Chas. T. (Inc.) 


—Industrial 
Scofield Engineering Co. 


— Machinery 


Hires, Castner & Harris 
(Inc.) 


Ventilation 
Gerdes, Theo. R. N. 


Warehousing 
Main, Chas. T. (Inc.) 


Water Supply Systems 
Rice, Cyrus Wm., & Co. 


Welding 
Kinkead, Robt. E. 


Woodworking Industry 
Kent, Willard 
Co. (Inc.) 


CARD ANNOUNCEMENTS ALPHABETICALLY ARRANGED 
See pages 166 and 167 for Classified Index in which Engineers having cards are listed according to their specialties 


The Charles E. Bedaux Company 


HARALD AHLOQVIST 


Consulting E: eer 
Specialist in Alkali 


331 Madison Ave. NEW YORK CITY 


of New York, Incorporated 


ers 
271 Madison Ave. New York, N. Y. 
Originators of 
The “Bedaux” Principle of 
Human Power Measurement 
Details gladly furnished interested 
executives. 


JAMES L. CAREY 
Paper Mill Architect and Engineer 


208 N. Laramie Ave., 


Cable Address: CodesABC5th 
Jascar, Chicago » CHICAGO Western Union 


ALLIED ENGINEERS 
INCORPORATED 


Engineers and Constructors 
120 WALL ST., NEW YORK 


Youngstown, O., Chica 
Jack: kson, Mich. mien 


GEORGE G. BERGER 
Consulting Industrial Engineer 
Specialist in industrial management tech- 
nique based on control by standards for 
product, tool, method and management. 


resulting in 
Co-ordination - Control - Growth 
Building 
9 Fifth Ave. New York, N. Y. 


6 Haverstock Court, 
| LONDON N.W. 3. 
Grojecka 40 m 36 


WALLACE CLARK & COMPANY 


Consulting Management Engineers 
GRAYBAR BLDG., New York 


8 Rue Jean Goujon 
PARIS (VIII 


MODERN MANAGEMENT METHODS 


IN PLANTS INDUSTRIES MERGERS 


AMBURSEN DAMS 


Hydroelectric Developments 
Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 
AMBURSEN CONSTRUCTION CO. 
Incorporated 


Grand Terminal, New York 
Kansas City, M Atlanta, Ga 


CONSULTING INDUSTRIAL 
ENGINEERS 
BIGELOW, KENT, WILLARD & CO. 


uare Building 
Boston, Mass. 
Production—Costs— Merchandising— 
Building Design—Valuations— 
Audits—Financing 


HARRY COHEN 
Patent Lawyer 
Electrica and Mechanica )Patents 


Solicited. Validity and Infringement 
Investigations. 


Loan & Trust Bldg. 
WASHINGTON, D. C. 


A. C. ATTENDU 
CONSULTING ENGINEER 


Specialist in “es speed heavy-oil e: es 
for aviation, bus, truck, marine work. 


Design, Research, Development, Analysis, 
Material Testing, Investigations, Reports 
266 St. James St., West Montreal 

Suite 216 P.Q. 


WILLARD C. BRINTON 
Mem. A.S.M.E. 


Consulting Engineer 
17 Battery Place, NEW YORK 


W. R. CONARD J. S. BUZBY 


Inspecting Engineers 
and Consultants 


Water & Gas Works Materials 
BURLINGTON. N.1 


BATTEY & KIPP 
Incorporated 
esigning—Construc 
trial Plants 
Railroad Shops and Terminals 
Raiiroad Electrification, Plants 
Investigations, Appraisals and. Reports 
231 South La Salle St. Chicago 


STERLING P. BUCK 
PATENT ATTORNEY 
Patent Office Register No. 7780. 
Ask for 
Special quotations to Engineers. 


629 F = N. W., Washington, D. C. 
Near U. U.S. Patent Office 


W. E. S. DYER 
Consulting Engineer 
Land Title Bldg., Philadelphia, Pa. 
High Pressure Power Plants. Pulverized 
Coal Design, Construction and Opera 


tion. Industrial Buildings. Special Proc- 
esses and Devices. 


Cards Continued on Next Page 


Moore, W. E., & Co. ments Seiad 
Ambursen Constructions 
Main, Chas. T. (Inc.) 
Stone & Webster 
White, 1. G. Engrg. 
Hires, Castner & Harris ees 
' Rice, Cyrus Wm., & Co. ae 
a 
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ALPHABETICALLY ARRANGED 
See pages 166 and 167 for Classified Index in which Engineers having cards are listed according to their specialties 


W. E. MOORE & CO. 
CHARLES EISLER JULIAN KENNEDY Engineers 


Consulting Engineer on Special ENGINEER Pittsburgh, Pa. 


Designs and Su: ion of 
Glass Working Machinery Cable Address Rolling Mill, Forge Shop, Foundry and 
Engineer, Pittsburgh 


ndustrial Power pplicatio 
768 So. 13th St. Newark, N. J. PITTSBURGH, PA., U.S. A. oe ta Br 


rnaces for Steel, Iron and Brass. 


ELECTRICAL TESTING EVERETT E. KENT 
LABORATORIES and Associates 
Electrical and Mechanical Laboratories PATENT ATTORNEYS and EXPERTS Designing and Consulting Engineering 
and Supplies. Materials of Construction, U. 8. and Foreign. we dies ts 


Coal, Paper, etc. Inspection of Mat 
and Apparatus at Manufactories. 99 State Street BosTon Hubbard 0234 + tetnien den, New York 


80th St. & East End Ave., N.Y.CITY 


THEODORE R. N. GERDES, M.E. WALTER KIDDE DAVID MOFFAT MYERS 
: CONSTRUCTORS - Consulting Engineer 


VantELATION Incorporated One Madison Avenue New York 


Bank New York 
— Engineers and Builders Economy in Industrial Power Plants. 
Tel. Watkins 2893 140 Cedar Street NEW YORE CITY All problems of design and operation. 


EDWARD GOTTLIEB ROBT. E. KINKEAD J. P. NIKONOW 
ARC WELDING SPECIALIST Mechanical and Electrical Engin 
Attorney in Patent Causes CONSULTING ENGINEER = 


Builders Exchange Mem. A.S.M.E., A.I.E.E. and S.A.E. 
CLEVELAND, OHIO Hxperimental and Research Laboratory 
Cortlandt 1443 3425 Giles Place, New York City 


FREDERICK A. HANNAH A. A. LANGEWALD, Jr. LUCIUS PITKIN, INC. 


Member A. S. M. E. CONSULTING ENGINEER Metallurgical and Chemical Engineers 


Power Plant Constructi - 
CONSULTANT IN MANAGEMENT and Test Consulting and salytical 


INDUSTRIAL SURVEYS Electrical Distribution Metallographists 


MARKET SURVEYS and — Boned Layout 
ppraisa 5 
30 East 42nd St.‘ New York . 86 Essex Street, Boston, Mass. Pitkin Bldg., 47 Fulton St., New York 


BATHES MANIT SYSTEM WARREN B. LEWIS CYRUS WM. RICE & CO., INC. 


HAYNES CORPORATION Consulting Engineer Water Chemists and Engineers 
Bank Bide. Industrial Plants and Operations Highland Bldg. 
10 Weybossett St., Providence, R. I. Pittsburgh Penna. 


Cleveland Cincinnati Kansas City 
Minneapolis St. Paul Louisville St. Louis 


HIRES, CASTNER & HARRIS Inc. CHAS. T. MAIN, INC. OIL REFINERY ENGINEERS 


ting Engin Engineers 
Plant layout for minimum labor cost Industrial Buildin or efinery Design an on~- 
tria gs 
Special ne Electrical, Steam and Hydraulic Power ——— Reports and 
uation Valuations and Reports—Consulting 
2025 Fidelity Philadelphia Trust Bldg. Engineering Cc. B. ROBERTS ENGINEERING CO. 


hiladelphia 201 Devonshire Street Boston, Mass 25 Broadway New York, N. ¥ 


ee cae _ The rate for insertion of one SARGENT & LUNDY 
: : inch card announcements of Con- Incorporated 
Special Automatic Machinery sulting Engineers is $5.00 per 
Production Equipment month on yearly contracts; $6.00 ENGINEERS 
Design Reports per issue for less than twelve con- 20 North Wacker Drive 


64 Pearl Street, Hartford, Conn. secutive issues. CHICAGO, ILLINOIS 
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See pages 166 and 167 for Classified Index in which Engineers having cards are listed according to their specialties 


ALPHABETICALLY ARRANGED 


SCOFIELD ENGINEERING CO. 
Engineers 
echanical—Electrical—Civil 
Public Utilities—Industrial Plants 
Steel and Concrete Structures 
Design—Supervision—Operation 
Valuations and Appraisals 
Commercial Trust Bidg. Philadelphia 


JOHN A. STEVENS, INC. 
Established 1909 
CONSULTING ENGINZERS 


Power Planty Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


THE G. WHITE 
ENGINEE G CORPORATION 
ENGINEERS CONSTRUCTORS 
Steam and Bydro-Ziectric Plants, Gas Planta, 
Steam and Uilectric Railroads, Transmission 

Systeras, Buildings and Industrial Plants. 
43 EXCHANGE PLACE NEW YORE 


Industrial Engineering 
Budgetary Control 
Audits—Tax Service 

SCOVELL, WELLINGTON & CO. 
110 State St., Boston. 


New York Chicago Clevelan 
Springfield, Mass. Syracuse 


STONE & WEBSTER 
Incorporated 


Examinations Reports Appraisals 


on 
Industrial and Public Service 
Properties 


NEW YORK BOSTON CHICAGO 


E. P. WORDEN 
Mechanical Engineer 


Pumping Stations 
Design—Supervision of Operation 


8 West 40th St., New York, N. Y. 


sulting Engineers is 


HE rate for insertion of one inch 
card announcements of Con- 
$5.00 per 
month on yearly contract; $6.00 
per issue for less than twelve con- 
secutive insertions. 

Copy for card announcements of Consulting Engineers 


must be in hand by the 6th of the month preceding date 
of publication. 
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Representatives—Sales Agencies Equip 
Businesses For Sale Books, Instruments, etc. 
Wanted and For Sale 


Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of 60 cents a line; 
50 cents a line to members of A.S.M.E. Eight words to the line average. Minimum insertion charge, 5 line basis; maxi- 
mum 20lines. Nodisplay matter carried. Copy must be in hand not later than the 6th of the month preceding date of publication. 


ADVERTISING MAN—Graduate engineer, with extensive 
experience and real ability, will create sales producing technical 
catalogs, circulars and advertisements very reasonably. Part 
or temporary full-time basis. Address EX-810, care of this 
journal. 


SALES REPRESENTATIVE WANTED—We have some 
desirable territories available for Sales Engineering Organiza- 
tions who have entree to Architects, Mechanical Engineers 
Contractors and Large Industrial Organizations. Address EX- 
805, care of this journal. 


SALES ENGINEERING OFFICE, New York City, equipped 
to sell, install and service machinery of all kinds. Will handle 
line independently or as branch office under manufacturer’s 
name. Address EX-811, care of this journal. 


SALES ENGINEER, Member A.S.M.E., 15 years’ experience, 
power plant equipment, established N. Y. office would like to 
represent responsible Western manufacturer in Metropolitan 
area. Address EX-808, care of this journal. 


FOR SALE—At Niagara Falls, small machine shop, fully 
equipped two story brick building, approximately 23,500 
square feet floor space, located near Railroad and next to City 
Yard. Owner retiring. Good opportunity. Address EX-812, 
care of this journal. 


SALES ENGINEERING OFFICE located in Philadelphia. 
Widely known on Eastern Seaboard amongst oil companies 
and allied industries. President is Member A.S.M.E. Es- 
tablished ten years. Seek sales representation for manufac- 
turers of articles of exceptional merit, well advertised. Par- 
ticularly interested in lubricating devices, oil handling equip- 
ment and oil products marketing equipment. Address M. E. L. 
at 1110 Otis Bldg., Philadelphia. 


WANTED USED HIGH PRESSURE PUMP for two inch 
pipe. Pump 2000 feet.  srthur V. Ley, 912 Grant Place, N. W. 
Washington, D. C. 


WANTED—correspondence with engineers having practical 
ideas concerning, and experience with, power house auxiliaries. 
Address EX-809, care of this journal. 


EXPLOITATION OF INVENTIONS, Mechanical Engineer 
associated. Inventions developed. Address Dr. Alfred Muller, 
Registered U. S. Patent Attorney, 52 Vanderbilt Avenue, New 
York, N. Y. (Associated A.S.M.E.) 


INVENTIONS PATENTED, financed, developed, placed and 
manufactured. Literature free. Blair Tool & Machine Corp’n, 
College Point, New York, N. Y. Patent department at Patent 
gt offices of Edward Gottlieb, 5 Beekman Street, New York, 


NEW YORK CITY REPRESENTATION—The Sales Agent 
of the Coppus Engineering Corporation (formerly their Sales, 
Export and Advertising Manager) wishes to handle additional 
account. G. H. Bolle, 120 Liberty Street, Room 505, New York, 
N. Y. 


WHAT DO YOU OFFER for a complete set of A.S.M.E. 
TRANSACTIONS bound in half-morocco from 1880 to 1926 
inclusive—48 volumes in all. Owner is anxious to dispose of 
these quickly and will consider any fair offer. Address EX- 
789, care of this journal. 


THE AMERICAN SOCIETY OF 


Local Secti: as are established and conduct professional 
civic and social activities in the following 70 centers 


ENGINEERS 
New York, N. Y. 


MECHANICAL 
29 West 39th St. 


Akron Houston Providence 
Anthracite— Indianapolis Raleigh 

Lehigh Valley Inland Reeniee Rochester 
Atlanta Kansas City Rock River Valley 
Baltimore Knoxville St. Louis | 
Birmingham Los Angeles St. Paul 

oston Louisville San Francisco 
Bridge port Memphis Savann 

uffalo Meriden Schenectady 
Central Pennsylvania Metropolitan Susquehanna 
Charlotte id Continent . racuse 
Chattanooga Milwaukee edo 
Chicago Minneapolis Tri-Cities 
Cincinnati Nebraska Utah 
Cleveland New Britain Utica 
Colorado New Haven Virginia 
Columbus New Orleans Washington, D. C. 
Dayton North Texas Waterbury 
Detroit Ontario West Virginia 
Erie Oregon Western Massa- 
Florida Peninsula chusetts 
Green Mountain Philadelphia Western Washington 
Greenville Pittsburgh Worchester 
Hartford Plainfiel Youngstown 

Reports of the activities of these Sections 
appear currently in the A.S.M.E. News 


MAKE A CHRISTMAS GIFT TO ALL HUMANITY 


This little reminder booklet, for listing the Christmas cards and 
gifts you wish to send, will help you in your Christmas shopping, 
It costs a dollar—and this dollar goes into the fight for the con- 
trol of cancer. The fight against cancer has been waged by the 
New York Cancer Committee for four years, and has been the 
means of saving many valuable lives to the community. Your 
contribution will be a Christmas gift to all humanity. 


NEW YORK CITY CANCER COMMITTEE 


QF THE AMERICAN SOCIETY FOR THE CONTROL OF CANCER 


34 East 75th Screet. New York City - Rhinelander 0435 
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Their words have wings 
swift light 


An Advertisement of the American Telephone and Telegraph Company . 


WE LIvE and work as no other people have ever done. 
Our activities are pitched to the swiftness of the instan- 
taneous age. 

Whatever happens, wherever it happens and however 
it may affect you, you may know it immediately over 
the wires or the channels of the air that carry men’s 
words with the speed of light. Business and social life 
are free from the restrictions of time and distance— 
for practically any one, anywhere, may at any time 
speak with any one, anywhere else. 

The widespread and co-ordinated interests of the 
nation depend upon an intercourse that less than sixty 
years ago was not possible in a single community. This 
is the task of the telephone wires and cables of 
the Bell Telephone System—to make a single 
community of our vast, busy continent wherein a 


man in Los Angeles may talk with another in Baltimore 
or a friend in Europe as readily as with his neighbor. 

It is the work of the Bell Telephone System to enable 
friends, families and business associates to speak clearly 
and immediately with one another, wherever they may 
be. Its service is as helpful and accessible on a village 
street as in the largest cities. 

To match the growing sweep and complexity of life 
in this country, to prepare the way for new accomplish- 
ments, the Bell System is constantly adding to its 
equipment and bettering its service. 

To this end, its construction program for 1930 
has been the largest in its history. This System 
at all times accepts its responsibility to 
forward the development and well-being of 
the nation. 
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*Air Preheater Corporation 
Allen-Bradley Company 
Allen Mfg. mpany 
*Allen-Sherman-Hoff Co 
*Allington & Curtis Mfg. Co 
*Allis-Chalmers Mfg. Co 
*Aluminum Co. of America 
*American Fluid Motors Co 
*American Metal Treatment Co 
A.S.M.E. Publications: 
Boiler Code. 
Engineering Index Service 
Mechanical Engineering 
American Telephone & Telegraph Co.. 
*Armington Engineering Co 
*Armstrong Cork & Insulation Co 
*Ashton Valve Co 
Atlantic Elevator Co. (Inc.)...........+- 


*Babcock & Wilcox Co 
*Bartlett-Hayward Co. 
*Bethlehem Steel Co. 
*Breese Bros. Co...... 
*Bristol Company 
*Buffalo Steam Pump Co 
*Builders Iron Foundry 


*Cameron, A. S., Steam Pump Works 
(See Ingersoll-Rand Co.) 
*Cann & Saul Steel Co. 
Chicago Rawhide Mfg. Co 
*Cleveland Worm & Gear Co 


*Cole, R. D., Mfg. 
*Combustion Corporation. . 


inside Front Cover 
*Connelly, D., Boiler Co 
*Consolidated Ashcroft Hancock Co. 12,13 
Co-Operative Arc Welding Campaign.. 18 
*Crane Company 
*Croll- Co 


Dardelet Threadlock Corp’n Outside Back Cover 
*Davis Regulator Co 33 
Dearborn Chemical Co 
*DeLaval Steam Turbine Co 
Detroit Electric Furnace Co. 
*Dixon, Jos., Crucible Co 
*Drying Syateme (inc.) 


Edgewater Steel Co 

*Edward Valve & Mfg. Co 
Employment Service, Engineering Societies 
Engineering Foundation 

City Works. .... 


*Fafnir Bearing Co 

*Fairbanks Company 

*Fairbanks, Morse & Co 

*Falk Corporation 

*Farrel-Birmingham Co. (Inc.)........... 

*Fisher Governor 


Advertising Forms of 
MECHANICAL ENGINEERING 
close on the six vo! the month 


ing date of issue 


Space reservations, copy. and cuts for ad- 
vertisements to appear in the Jan. issue 
should reach us not later than Dec. sixth 


F *Foote Bros. Gear & Machine Co 
Frick Company 
*Fulton Sylphon Co.. 


G *Garlock Packing Co. 
*General Electric 
Gits Bros. Mfg. 
Goodrich, B. Co 
*Grinnell Company 


*Hartford Special Machinery Company. . 
*Homestead Valve Mfg. va 
*Horsburgh & Scott 

Huwiler, A. 


I *Ingersoll-Rand Co... 
*International Filter Co 


J *James, >. O., Mfg. Co 
*Jenkins B 
Johnson, Carlyle, Machine Co 
*Jones, W. A., Foundry & Machine Co 
Jones & Lamson Machine Co 


K *Keeler, E., Co 
*Kellogg, M. W., 
*Kennedy Valve "Mig. Co 
Korfund Co. (Inc.) 


L *Lavino, E. J., & Co 
*Lincoln Electric Co 
Lindsay-MeMillan Co. 
Lunkenheimer Company 
*Lupton, David, Sons Company 


M *McLeod & Henry Co 

*Merco Nordstrom Valve Co 
*Moore Steam Turbine Corp’n 
*Morris Machine Works 
*Morse Chain Co. 


*National Meter Company..... 
*New Departure Mfg. 

Niagara Machine & Tool Works 
*Nicholson, W. H., & Co 
*Nordberg Mfg. Co 
*Northern Equi Co 


N 


Q Oilgear Company........... 


P 


Poole ee & Machin 
Pure Oil Co 


*Scaife, Wm. B., & Sons Co 
*Schutte & Koerting 
*Shakeproof Lock Washer Co........... be 
*Shepard Niles Crane & Hoist Corp’n...... 
*Shore www & Mfg. Co 
*Smith, A. O., Corp’n 

*Smith, S. Mor, an, Co 

Smooth-On M g. 
*Springfield Boiler Co 

*Squires, C. E., C 

Staynew — Corporation 

Strand, N. A., & Co 
*Strom Bearings Co 
*Sturtevant, B. F., 126, 137 
*Sullivan Machinery Co 
*Superheater Company 


Taber Pump Co 145 
*Taylor Forge & Pipe Works. .Inside Back Cover 
*Terry Steam Turbine Co 41 
*Timken Roller Bearing Co 
*Troy Engine & Machine Co. 


U *Union Carbide & Carbon Corp’n 
*Union Iron Works 


V Vacuum Oil Company 
*Veeder-Root Incorporated 


Walworth 

Weber, F., 

*Wheeler, C. H., 

*Whitney Mfg. 

*Wickes Boiler Co 


W 


*Worthington Pump & Machinery Corp’n. . 


Y *Yarnall-Waring Co 


IN A.S.M.E. GUIDE TO NATIONAL POWER SHOW SECTION 


Page 

94 
*American Engineering Co 114,115 
American Gas Association 107 


*Badger, E. B., & Sons Co 
*Bailey Meter Co 

*Barco Mfg. Co 

*Bernitz Furnace Appliance Co 
*Boston Gear Works Sales Coa. 
*Botfield Refractories 

*Brown Instrument 

*Buffalo Forge Co. 


D *Diamond Chain & Mfg. Co 


F *Foster Wheeler Corp’n 
*Fuller-Lehigh Co 


G *Gears & Forgings 
*Green Fuel Economizer Co 


H *Heat Transfer Products (Inc.)........... 96 
K *Kennedy-Van Saun Mfg. & Engrg. Corp’n 83 
L *Link-Belt Co...... 116, 117 
M *Midwest Piping & Supply Co 

N Nathan Mfg. 


*Norma-Hoffmann Bearings Corp’n 
*Northern Equipment Co......... 


P *Parker Co 
*Permutit 


Q *Quimby Pump Co. 


*Republic Flow Meters Co 
Rollway Bearings Co. (Inc.).......... ‘ia 


§ *Schutte & Koerting Co 
*Simplex Valve & Meter Co 


Stanley Electric Tool Co.........-. 


W *Vogt, Henry, Machine Co...... 


‘ies data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1930-3] Edition 


172 
Mphabetical List Advertisers | 
. ; See pages 36-54 for Classified List of Mechanical Equipment ee 
nae ia: Card Announcements in PROFESSIONAL ENGINEERING SERVICE SECTION will be found on pages 166, 167, 168 and 169 
2 149 
| 17 37 
161 161 
174 147 
he 135 | 59 
-ced 3 
43 preced 147 
154 
144 *Parker-Kalon 16 
aie 64 *Peabody Engineering Corp’n............ 138 
i 171 Page *Pennsylvania Crusher Co................ 142 
155 * ressor Co.... 60 
4 Q Quasi-Arc 162 
ee 8 
100, 188 55| R ,Reading Steel Casting Co. (Inc.)......... 39 
a *Roebling’s, John A., Sons Co. (Insert) 157, 158 
152 
142 
4 *International Nickel Co................. 9 
| 
| 
162 
164 
146 
145 
Page Page 
101 *Philadelphia Gear Works................ 81 
112 
: 91 
SCantuty- LIB 128 
mbustion Engineering Corp’n......... 
*Crane Packing x... ‘ 124, 125 


DxcemBeER, 1930 


MEcHANICAL ENGINEERING— ADVERTISING SECTION 


> 


173 
TRADITION 
“IPM finally convinced, 
Lad, that now is the time for “Right you are, Pop, if we use the Lincoln ‘Fleetweld’ process. 
us to start using arc welding. It is the only manual process with a completely shielded arc 
thee that produces welds economically. 
produced by a shielded arc In this process the shielded arc precludes practically all possi- 
are welds that we can stand bility of oxides and nitrides forming in the weld metal. Con- 
behind.” sequently welds produced by the Lincoln ‘Fleetweld’ process 
: have a tensile strength of 60,000 to 75,000 Ibs. per square 
inch —-10,000 to 20,000 Ibs. stronger than mild rolled steel. 
And these welds are ductile. When pulled they will show a 
20% to 30% elongation in 2 inches. . 
Welding with the Lincoln ‘Fleetweld’ process costs less because 
* you can weld two or three times faster with it than with any 
other manual welding method. 
Of course in many cases where production warrants auto- 
matic welding, the Lincoln ‘Electronic Tornado’ process will 
produce the same quality welds with a shielded arc but more 
economically.” 
THE LINCOLN ELECTRIC COMPANY 
Department No. 24-12 Cleveland, Ohio 
World’s Largest Manufacturers of Arc Welding Equipment 
This test bar of steel plate welded by 
the Lincoln ‘Fleetweld’’ process 
broke when subjected to pull of cedar 4 —" Fleetweld 
54,000 Ibs. per square inch. The weld P iailaia 
was machined flush with plate and 
Weld made by ordinary arc welding method. 
stress imposed on the weld was A simple test of the greater ductility of welds made 
60,900 Ibs. per square inch which by the Lincoln “Fleetweld” process. Both welds were 
stretched the holes to 17/64 in. diame- made on a straight piece of steel plate which was 
ter,an elongation of more than 40%, then bent as shown. ae 
W-159 
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THREE HYDROS FOR 


ASH & DUST HANDLING 


Hydrojet-—a totally enclosed system for the 
handling of ashes in clinker, powdered or molten 
condition by means of high pressure water streams. 
Hydrovac—a totally enclosed system for handling 
soot, siftings and dust, wherein the material is re- 
moved dry by a vacuum, which is produced by the 
high pressure water streams that discharge the 
material in wet condition. Hydroseal—a pump 
specially designed for the handling of abrasive 
materials laden water. Hydroseal, pictured on 
the left, and the major units of the Hydrovac, 
namely, the Wind Swept Valve, right, and the 
Hydrovactor, center, will be exhibited at the New 
York Power Show. See them in Space 63. If you 
cannot attend the show, we will be glad to send 
you our Hydrojet, Hydrovac or Hydroseal Cata- 
logs. The Allen-Sherman-Hoff Co., 233 S. 15th 
Street, Philadelphia. Offices in principal cities. 
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PREPARING STEEL PIPE 
FOR LONG LIFE 


PREPARED ESPECIALLY FOR 
WATER WORKS INSTALLATIONS 
WATER INTAKE LINES 


fy 


4 


View showing 66” diameter 
Taylor Forge Welded Pipe, 30’ 
long, 14” thick, just before immer- 
sion in hot asphalt bath. Note 
automatic temperature controls 
and temperature recording chart 


Send for 
Complete 


Information After dipping, Taylor Pipe is snugly wrapped with 


thick cotton fabric heavily saturated with hot asphalt. 
The small car on the left carries asphalt material as well 
as wrapping material and travels along in definite 
relationship to the revolving of the pipe. - - - - - 
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‘rom pivot screws for pliers 


to giant locomotive side-rod pins 


DARDELET THREADLOCK 


IS FILLING THE NEEDS OF INDUSTRY FOR SCREW THREADED 
FASTENINGS WHICH WILL HOLD ABSOLUTELY TIGHT UNDER 


ALL SERVICE CONDITIONS. 


BE 


BOOTHS 296-297 


THE DARDELET SELF-LOCKING SCREW THREAD IS PROTECTED BY PATENTS AND IS MANUFACTURED 
IN THE UNITED STATES UNDER LICENSE FROM THE DARDELET THREADLOCK CORPORATION 


DARDELET THREADLOCK CORPORATION, 120 BROADWAY, NEW YORK, N. Y. 
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Two 2908-hp. Waish and Weidner 

boilers are equipped with Elesco 

superheaters for the following 

conditions: 

Steam Temperature . 725 deg. 
(272 deg. F. superhy 


Installed an Elesco Superheater in 1928 
A Repeat Order Followed in 1929 


Ths Elesco superheater installed at pe" 
Edison Company's Trenton Channel Station in 1928 is of the pant 
and convection type in series for providing high and uniform su/"heat 
over a wide range of ratings. The results obtained were so of eery 
that in 1929 a duplicate boiler was equipped with the s"° wee 
Elesco superheater. 7 

The arrangement differs from the usual combination rad and con- 
vection superheater in that the entire superheating surfr© 'S located 
directly in the boiler tube banks. Thus, separate radia/ SuPerheaters 
in the furnace and long interconnecting pipes are Aminated. This 
arrangement exemplifies the exclusive design ftexibtY of the Elesco 
seamless multiple - loop, single-pass superheater 'ts economical 
adaptation to specific requirements. 

Foremost industrial plants and central statiop re users of Elesco 
superheaters. Their preference is based on the@ct that Elesco super- 
heaters, representing the most advanced practi@ in superheater design 
and construction, assure efficient performancewith safety and econom'- 
cal maintenance. 


THE SUPERHEATER COMPANY 


60 East 42nd Street, NEW YORK i 
Peoples Gas Buildin > Union Trust Building 
CHICAGO PITTSBURGH 
CANADA: The Superhecter Company, Limited, Montreal 


Represented in inal 
BIRMINGHAM CHARLOTTE DENVER HOUSTON a" 
MEMPHIS NEW ORLEANS SAN FRANCISCO TA 
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Sout 
rope 
constructions 


O one rope “type” no«construction” is a cure-all for 

wire rope troubles . . .4q occasionally users do have 
trouble with wire rope. Our ‘:ndard types and construc- 
tions are most satisfactory and.ervyiceable in the majority 
of instances. When some differu;: type, or construction, 
promises greater safety or longer orvice you can get it in 
Roebling “Blue Center” Steel Wi. Rope, too—and feel 
secure in the knowledge that the rye is built with old- 
fashioned thoroughness. | 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON, N. J. 


‘Branches in Principal Cities 


Wire, Wire Rope, Welding Wire, Flat Wire 


ROEBLING 


Copper and insulated Wires and Cables 


WIRE ROPE 


“BLUE CENTER” 
STEEL 
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